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Abstract 
Research has identified the beneficial impact that design-led innovation can have on 
the competitive success of organisations, however there has been a lack of supporting 
research that builds on this domain in order to identify areas of best practice for the 
initial integration of design-led innovation into organisational innovation practices. This 
study aims to fill this gap by investigating the way in which three multinational science 
and technology-led corporate organisations have attempted this integration. Data 
collection was guided by a case study approach and occurred in the form of embedded 
engagements leading to semi-structured interviews, with corporate staff across three 
in-depth cases.  
The findings of the research have utilised the case study data to underpin the creation 
of a theoretical framework that is capable of explaining the way in which design-led 
innovation has been integrated across the three corporations. The framework 
demonstrates a cyclical relationship between organisational culture, strategy, structure 
and operations; in order to provide an explanation for the way in which design has 
been integrated based on the presence of various barriers to and enablers of design-
led innovation.  
The research findings have importance to business leaders, practicing design 
managers and academics. For business leaders and design managers, the work offers 
guidance for optimal practices to integrating design-led innovation, through both top-
down and bottom-up approaches, supported by examples from the participating cases. 
In the case of design academics, the research furthers the theoretical understanding 
surrounding the way in which design-led innovation occurs, particularly with the 
creation of a dynamic framework, which differs from existing static approaches. 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Preface 
In 2009 I began a Bachelors degree in Business with Economics at the University of 
Northumbria, Newcastle upon Tyne. At the time I had an expectation that this course 
would provide me with the foundation for a career in business, with role in management 
or marketing a likely career destination. Little deterred me from this expectation, until a 
final year strategy lecture introduced me to the concept of design-driven innovation. Up 
to this point, I had no previous knowledge of design as a discipline outside of 
stereotypical associations surrounding aesthetics and craft. The lecture itself discussed 
the role that design had played in shaping the strategic decision making of British 
Airways, developing a customer focused approach to develop new concepts for air 
travellers. At the time, this seemed radically different from traditional business strategy 
content and sparked a curiosity surrounding design practice that I have held ever since.  
This newfound interest in the discipline of design led to my enrolment in MA 
Multidisciplinary Design Innovation (MDI), a course that aimed to bring together 
students from the disciplines of design, business and technology in order to work on 
live projects for organisations. Over the course of a year, I had the opportunity to work 
on social and corporate innovation projects for a range of clients ranging from 
multinational organisations, including Unilever and Akzo Nobel, to smaller 
organisations such as local councils. These projects provided me with a first-hand 
experience of the design-led innovation process, which was a way of solving strategic 
business problems that was far from what I had previously imagined. In particular, 
seeing the impact that design-led innovation was capable of having on the decision 
making process within multinational organisations cemented my interest in the subject 
area beyond the scope of the Masters programme.  
Stemming from this curiosity, I embarked on the PhD process with an aim of exploring 
design further within the context of multinational organisations. Initially, the aim was to 
develop an understanding surrounding the competencies needed for successful 
design-led innovation, however over time, the focus of the study evolved and shifted 
towards the introduction of design-led innovation within multinational organisations that 
failed to maximise the potential of design outside of improving product aesthetics.    
This thesis is ultimately a product of this journey, having developed my own 
understanding of design-led innovation whilst having the opportunity to research 
businesses as they do the same thing. The results of this endeavour are presented in 
this study and are my contribution to the academic debate. I sincerely hope that you 
will have as much pleasure reading this thesis as I did writing it.   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Glossary and Abbreviations  
To facilitate the reading of this thesis, this glossary has been created in order to provide 
a convenient location for the definitions and abbreviations of key terms that occur 
frequently throughout the main text. 
Circular economy - An alternative to a traditional linear economy (make use, dispose) 
in which we keep resources in use for as long as possible, extract the maximum value 
from them whilst in use, then recover and regenerate products and materials at the end 
of each service life (WRAP, 2017).  
Design-led innovation - The union of design and strategy, leading to innovation 
(Wrigley, 2017). 
Design as (an) approach -  The process of design thinking and co-creation in order to 
generate new ideas in a collaborative way with other disciplines (Gardien and Gilsing, 
2013). 
Design as (an) outcome - The specific contribution that design makes to a business 
through value creation, delivering new experiences and identifying value and 
opportunity spaces (Gardien and Gilsing, 2013).    
Design as (a) capability - The design community within an organisation, which exists 
in order to support the design approach and enable optimal design contributions 
(Gardien and Gilsing, 2013).  
Design to differentiate - Utilising design to develop people-focused brand 
experiences and orchestrate brand touch points (Gardien and Gilsing, 2013). 
Design delivery - Defining design processes in order to ensure that they are carried 
out effectively (Gardien and Gilsing, 2013).  
Design strategy - Understanding where design should be utilised across the 
organisation and the impact that it has on business objectives (Gardien and Gilsing, 
2013).    
Design programming - Design having a demonstrable role within business activities 
(Gardien and Gilsing, 2013). 
Knowledge Transfer Partnership (KTP) - A UK wide programme that aims to help 
businesses improve their competitiveness through the better use of knowledge, 
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technology and skills that reside within the UK Knowledge Base. Typically around 350 
graduate jobs are created across the UK each year (Innovate UK, 2018). 
List of abbreviations: 
CAD - Computer Aided Design  
CEO - Chief Executive Officer  
CTO - Chief Technology Officer 
DLI - Design-led Innovation 
DMI - Design Management Institute 
FMCG - Fast Moving Consumer Goods 
ICT - Information and Communications Technology 
KTP - Knowledge Transfer Partnership  
R&D - Research and Development 
SME - Small and Medium Sized Enterprise   
(S)VP - (Senior) Vice President  
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1.0 Introduction 
The first chapter of this thesis seeks to provide an insight into the way in which this 
study has developed over time. It will document the research context that inspired this 
doctoral inquiry, before outlining the aims, objectives and research questions that were 
developed throughout the research process.   
This chapter will also offer an insight into the content of the thesis, including an 
indication of the findings and contribution to knowledge offered throughout the study, as 
well as an overview of the value of the work to various audiences. The structure of the 
thesis will also be presented, providing an insight into the forthcoming chapters.   
1.1 Research context 
According to the UK Design Council (2017, p.2), ‘the pace of change in the digital, 
biological and technological worlds is creating significant disruption for business, work 
and people’. This disruption is a global issue, requiring consistent change and 
innovation for businesses, and thus economies, to remain competitive whilst achieving 
significant growth. In order to achieve the state of innovation necessary to maintain this 
competitiveness, organisations are increasingly utilising design and design-thinking in a 
prominent role during the strategic decision making process (Dorst, 2011).  
Design management research has reflected this trend, with a multitude of research 
seeking to outline the business value that design is capable of offering to firms. 
Organisations, such as the Design Management Institute (2015), have carried out 
extensive research into the positive impact that design is capable of having on the 
financial performance of publicly traded organisations based in the United States. 
Similar research has been carried out across Europe (Kretzschmar, 2003, Uk Design 
Council, 2012), again with the intent of measuring the financial benefits afforded 
through the integration of design. Similarly, anecdotal evidence from organisations 
such as: Apple, Google, IBM, and Amazon have become positive examples of design 
and innovation excellence, recognising a need to offer breakthrough products and 
services as well as continuously reinventing their own business models (Chatzakis, 
2015).  
Predominantly, this research has attempted to underpin the value that design is 
capable of offering to businesses, perhaps as a response to challenges from 
management disciplines who lack understanding of the value design can offer, whilst 
being under pressure to utilise quantitative methods of decision making. This type of 
research certainly provides sufficient evidence to support the widespread use of 
design-led innovation (DLI) within organisational innovation practices, however there is 
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currently a lack of consensus as to how firms should ideally attempt integrating DLI. 
Buchanan (2004) describes this integration as one of the most important challenges 
within management today, however it is a difficult area in which to gain clarity. Not 
least, this is because there are a variety of methodologies available when attempting to 
integrate DLI (Ward et al., 2009), with a current lack of understanding surrounding how 
these practices are embedded within organisations (Bucolo and Matthews, 2011b). In 
particular, there is a critical balance between barriers and enablers to DLI that changes 
over time as design is integrated within organisations.  
The purpose of this thesis is to address this need for greater understanding 
surrounding the integration of DLI into organisational innovation practices, whilst finding 
appropriate ways to explain the fluidity of barriers and enablers over time.  
1.2 Objectives, methodological approach and research implications  
As outlined in Section 1.1, the initial objective of the thesis was to increase knowledge 
surrounding the mechanisms involved in the integration of DLI. The research set out to 
achieve this by developing this understanding within the context of multinational 
organisations, primarily influenced by the researcher’s personal interest in the 
innovation practices of multinational firms as opposed to smaller enterprises. As the 
study progressed and conversations were had with potential case study organisations, 
it became apparent that science and technology-led organisations were most willing to 
engage with the research process. Ultimately this led to the further refinement of the 
focal area of study and the creation of the research question ‘how do multinational 
science and technology-led organisations adopt design-led approaches to innovation?’ 
A full description of the research philosophy, strategy and design is provided in Chapter 
4, however Table 1 provides a summary of the approaches utilised in order to answer 
this research question throughout the thesis.  
Epistemology Constructivism
Ontology Relativism
Methodology Case study research (Yin, 2012)
Phenomenon under study
The way in which organisations have attempted to integrate 
design-led innovation into their existing innovation practices. 
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Table 1 - Research design overview. 
This process resulted in a data set that provides a theoretical framework for the 
introduction of DLI, which builds on the model of organisational culture outlined by 
Dauber et al. (2012). The original framework documents the dynamic relationship 
between organisational culture, strategy, structure and operations to explain the 
empirical complexity facing modern organisations. This thesis builds on this framework 
to demonstrate the dynamic relationship between barriers and enablers to DLI as it is 
introduced into the innovation practices of the three case studies.  
The findings have implications for both research and practice and as such, should be of 
interest to both academic researchers and design leaders. In relation to academics, the 
work offers a theoretical understanding for the way in which barriers and enablers to 
DLI change over time as design is integrated into organisations, with a focus on the 
development of a mature culture for design. Similarly, the work offers practitioners an 
insight into the challenges that they will face in facilitating this integration within their 
own organisations. They will find out the challenges facing three multinational science 
and technology-led firms as they have carried out this integration, including a 
discussion of the ways in which these challenges have been overcome and an 
understanding of best practices that have emerged as a result.  
1.3 Thesis structure  
The selected cases
Organisation A - A global engineering and manufacturing firm 
that specialises in exploiting industrial applications of its 
technologies.  
Organisation B - A global Fast Moving Consumer Goods 
company with a portfolio of over four hundred brands.  
Organisation C - A global engineering and manufacturing firm 
that specialises in the development of subsea equipment. 
Data type Qualitative
Data collection method
Semi-structured interviews, influenced by case study research 
protocol
Analytical method
A coding strategy that builds on the maturity framework of 
Philips Design (Gardien and Gilsing, 2013) in order to 
categorise the findings as barriers and enablers to design-led 
innovation in relation to design as approach, design as 
outcome and design as capability
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The thesis structure follows the process that was undertaken throughout the 
completion of the research and is organised into the following six chapters: 
Chapter 2 and 3 - Literature review 
These two chapters seek to underpin the theoretical implications for the research by 
undertaking a synthesis of findings from relevant literature. The first chapter seeks to 
provide an understanding of the term design, before exploring the way in which DLI is 
utilised within organisations. The second chapter builds on the preceding findings to 
discuss the notion of maturity within design research, both as a tool for identifying the 
business value of design and as a tool for explaining the integration of DLI. 
Chapter 4 - Methodology 
This chapter presents a detailed overview of the methodological considerations that 
informed the research process. The chapter begins with a discussion of relevant 
research philosophies, whilst also considering the position of the work in relation to the 
wider fields of design and management research. This is followed by a discussion of 
general methods within the two fields, before the identification of specific methods that 
are most suited to this research project; specifically case study research and semi-
structured interviews.  
Chapter 5 - Creation of a conceptual framework and analysis of data 
This chapter describes the analysis process that was carried out upon completion of 
the data collection. It begins with the discussion of a relevant analysis framework that 
was identified in order to determine important variables from the data set. The 
application of the framework is then discussed, with a two-stage coding process then 
being used in order to analyse the findings. 
Chapter 6 - Findings from case study activity 
This chapter outlines the way in which design has been integrated across each of the 
three case studies. A narrative has been created based on the interview transcripts in 
order to present the reader with a chronological understanding of design activity within 
each case. The chapter also identifies cultural factors that underpin the operating 
environment specific to each case. 
Chapter 7 - Discussion and interpretation of findings 
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The discussion chapter incorporates the findings from the case studies into a broader 
discussion surrounding the integration of DLI into science and technology-led 
organisations. The chapter begins with a discussion of a relevant model of 
organisational culture, which acts as an anchor for the next section of the chapter, 
which discusses the findings and their relationship to wider organisation theory.  
Chapter 8 - Conclusion  
Finally, the conclusion chapter outlines the implications that the research has for both 
theory and practice, before explicitly stating the contribution to knowledge. Limitations 
to the research approach and recommendations for future research are then 
considered.  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2.0 Literature review 
The introduction of the thesis outlined the intention of this research to explore the 
integration of DLI within multinational science and technology-focused organisations. In 
order to contribute to knowledge within this field, the literature review chapter aims to 
outline relevant literature that contributes to the theoretical framework of the study. The 
literature review section of the thesis is divided into two main chapters, Chapter 2.0 
outlines the use of design within organisations before Chapter 3.0 then outlines the 
way in which DLI is currently measured across organisations.  
In Chapter 2.0, a working definition of design is explored to provide suitable context for 
the work, before the use of design across organisations is considered, including a 
summary of research that demonstrates the business value offered by design 
integration. Then an overview of DLI is presented, culminating in a discussion of factors 
that underpin the integration of DLI within organisations.  
Chapter 3.0 then builds on the foundations of Chapter 2.0, by describing the notion of 
maturity within design practice and begins with an overview of the concept of maturity 
across several streams of research. The focus then follows a discussion of maturity 
frameworks within design research as both tools that are capable of measuring 
design’s capacity for generating business value and as tools that are capable of 
explaining the way in which design is integrated into organisational innovation 
practices. Examples are provided from various contexts including those rooted in 
academic literature and professional practice.  
Chapter 3.0 will then conclude with an outline of current gaps within the literature that 
this research is positioned to address.   
2.1 Understanding design within the context of the study 
Within design research, the term design is renowned for being particularly difficult to 
define. Heskett (2002, p.5) notes that ‘discussion of design is complicated by an initial 
problem presented by the word itself. Design has so many levels of meaning that it is 
itself a source of confusion’. In part, this confusion is due to the scope of the term 
expanding dramatically. According to Zurlo and Cautela (2014) the influence of design 
twenty years ago was primarily concerned with the industrial product; however in 
recent years links to the evolution of organised production systems, and social and 
cultural consumption market dynamics has meant that design has moved progressively 
from tangible objects to intangible offerings where the value to users is derived from 
multiple additional factors (ibid.). This is further highlighted by Dean (2016, p.21) who 
states that: 
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“If at the beginning of the twentieth century ‘design’ referred to the activities, 
objects, graphics and interiors produced by the modern design disciplines and 
professions - architecture, graphic, industrial and interior - today it refers to all of 
this and more. New types of design have emerged within, between, and in 
combination with, the traditional specialisations to bring forth a surging 
landscape of designs: enterprise design, instructional design, social design, 
network design, user experience design, climate design, sound design, 
business design, applied design, green design, universal design, and market 
design to name a few. As if by genetic mutation, design has inflated in scope 
beyond the confines of the aesthetic disciplines to encompass the non-aesthetic 
techniques, services, and organisations of other professions and every day 
practices as well.” 
As the scope of design has expanded, so has inquiry into design practice. Design has 
been described as a reflexive practice (Schön, 1991), the creation of artefacts (Simon, 
1996), a way of making sense of things (Krippendorff, 1989; Cross, 2006) as well as 
the creation of meaning (Verganti, 2009). The lack of a consistent definition of design 
within academic research is highlighted further by Ralph and Wand (2009), who go on 
to suggest that any theoretical or empirical work in which design is a construct should 
seek to have a clear understanding of the term to help ensure construct validity. To 
reach a clear understanding of design within this study, it is necessary to ground the 
definition within both the context of academic literature as well as the context of design 
within strategic level leadership .       1
Within academic literature, some of the difficulty in attributing a universal definition to 
the term design derives from the fact that the word design can be used as both a noun 
or a verb, although Friedman (2002) expresses that it is the verb form of the word that 
should take precedence over all other meanings. Thus in Friedman’s eyes design 
should be seen as a process rather than an outcome. Buchanan (in: Ralph and Wand, 
2009) offers an alternative definition, in which design is the human power to conceive, 
plan, and realise all of the products that serve human beings in the accomplishment of 
their individual or collective purposes. Archer (1979) proposes a similar definition, 
suggesting that in its most general sense, design is the area of human experience, skill 
and understanding that reflects man’s concern with the appreciation and adaption in his 
surroundings in light of his material and spiritual needs. There are limitations to these 
definitions in that Buchanan arguably fails to specify a clear definition of the term 
 Strategic management can be defined as ‘the process of identifying, evaluating and 1
implementing strategies in order to meet organisational objectives,’ (Jeffs, 2008. p.13). 
For the purpose of this study, strategic level leadership refers to the people who are 
involved in driving the strategic management process. 
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‘products’, for example does this include the design of processes or services? Similarly, 
Archer’s definition implies that a person must have experience, skill and understanding 
to carry out the design process; however if Simon’s (1996, p.111) view of design is to 
be believed, in which he proposes that design is the process by which one ‘devises 
courses of actions aimed at changing existing situations into preferred ones’, then 
people with no prior design skill or experience are capable of carrying out the act of 
designing.   
Across each of these definitions, there is an emerging theme of design as a process 
that aims to improve human situations. Simon (ibid.) also attempts to bridge the gap 
between definitions that focus on the creation of material artefacts and that focus on 
the design process by arguing that the intellectual activity involved in producing 
material artefacts is fundamentally the same as the activity involved in solving 
organisation problems, such as a person devising a new sales plan for a company. 
According to Michlewski (2006), due to its comprehensive nature, the definition offered 
by Simon represents the closest to ubiquity in the fields of both design research and 
mainstream management, which is the domain where this research is positioned. A 
similar definition can be found in The Cox Review of Creativity in Business (2005, p.2), 
which specifically defines design as:  
“what links creativity and innovation. It shapes ideas to become practical and 
attractive propositions for users or customers. Design may be described as 
creativity deployed to a specific end,” 
where creativity is: 
“the generation of new ideas - either new ways of looking at existing problems, 
or seeing new opportunities, perhaps by exploiting emerging technologies or 
changes in markets,” 
and innovation is described as: 
“the successful exploitation of new ideas. It is the process that carries them 
through to new products, new services, new ways of running the business or 
even new ways of doing business.” 
This definition is perhaps the most relevant to this study, in particular because in that it 
builds on the broad arguments offered by Simon, yet it is specifically embedded within 
the context of design contributing to the innovation of organisations. Mathers (2015) 
expands on this definition by outlining further roles that design can have within 
organisations, which primarily consist of: framing, problem solving, form, function and 
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style. Mathers (ibid.) suggests that the weighting of each role within a particular 
organisation is dependent on where the organisation positions itself across a spectrum 
of design disciplines. Borja de Mozota (1998) echoes this concept of design, whilst also 
drawing parallels to the discipline of management, in which both are activities that 
revolve around problem-solving, being systematic, and coordinating efforts. The use of 
design as a problem solver is particularly pertinent when investigating the role that 
design plays within strategic level management and will be discussed further in the 
next section.  
2.2 The use of design within organisations 
“As traditional organisations begin to fail in the face of twenty-first century complexity, 
strategic design has come centre stage with leaders and indeed governments 
searching for new approaches to recognising, anticipating and tackling some of our 
most pressing problems” (Rusk, 2016, p.185). 
Contemporary organisations face complex, open-ended challenges that require leaders 
to broaden their range of thinking to develop successful strategies that are capable of 
dealing with these changes (Stacey et al., 2000). Coyne (2005) highlights that most of 
the problems facing organisations now fall under the domain of being ‘wicked’; a term 
coined by Rittel (1967) to describe the type of social system problem that can be 
confusing and ill-formulated, with conflicting values between clients and decision 
makers. In dealing with these challenges, organisations are frequently turning to 
multidisciplinary collaborations due to the broader depths of knowledge, resources and 
perspectives that are capable of enhancing an organisation’s innovation outputs 
(Reuveni and Vashdi, 2015). Design is often at the core of this process, with 
organisations looking to implement design thinking to deal with institutional difficulties 
in dealing with open, complex problem situations (Dorst, 2011). In particular, this is 
because the properties of wicked problems accurately reflect the problems that 
frequently confront designers in new situations (Buchanan, 1992).  
Utilising design to solve these types of organisational wicked problem has led to the 
popularisation of the term ‘design thinking’, which Lockwood (2009, p.xi) defines as 
‘essentially a human-centred process that emphasises observation, collaboration, fast 
learning, visualisation of ideas, rapid concept prototyping and concurrent business 
analysis, which ultimately influences innovation and business strategy’. The concept of 
design thinking can be traced back to Simon (1955), however more recently the work of 
Brown (2008) has led to a resurgence of the term, particularly within the context of the 
management field. Brown (ibid.) suggests that design thinking is capable of leading 
innovation that goes beyond aesthetics and as a result, creates ideas that better meet 
consumer needs and desires. Subsequently, it is theorised that design thinking is 
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capable of transforming the way in which organisations develop products, services, 
processes and strategies; all of which are capable of creating new forms of value to 
organisations.  
Martin (2009) highlights that there has been a surge in organisations seeking to 
implement design thinking methods due to the potential of adding business value, 
however the number of design-thinking organisations remains a small minority. Martin 
(ibid.) identifies that the organisations best equipped to develop design thinking into a 
competitive advantage are those that have the capabilities to balance the exploration of 
new knowledge (innovation) and the exploitation of existing knowledge (efficiency). It is 
suggested that typically, the larger a company, the less likely they are to consider 
design thinking methods as an approach to solving problems due to pressure from 
stakeholders who value reliability over validity. More recently, however, Kolko (2015) 
has identified that a shift is occurring towards utilising design thinking within larger 
organisations. This shift is focused on applying the principles of design to the way in 
which people work to create a design-centric culture within an organisation, which 
removes design from historical associations with aesthetics and craft and instead 
elevates the role of design towards imparting a set of principles to all, to help bring 
ideas to life (ibid.). This aligns with the thinking of Brown (2009) who finds that larger 
companies are better positioned to drive innovation from a consumer-centric 
perspective that allows them to exploit assets that they already possess: a larger 
customer base, recognised and trusted brands, experienced customer service and 
support systems, and wide distribution and supply chains.  
Design management is also being used to drive and implement corporate strategic 
goals, through creating vision and orchestrating collaboration across disciplines to 
deliver value to stakeholders (Holland and Lam, 2014). Borja de Mozota (2006) 
identified that design thinking can be used within strategic management in four different 
ways:  
• Design as a differentiator in creating unique business offerings. 
• Design as an integrator to bring together an organisation’s assets and capabilities to 
form new capabilities and possibly unique competitive advantages. 
• Design as a transformational tool that is capable of opening up new opportunities. 
• Design as a tool for improving financial performance and return on investment.  
Within the context of driving strategic goals design is used as a tool to give form to 
products, processes, and systems as well as providing form to decision making through 
networked decision processes (Steinberg, 2010; Manzini, 2011; Rusk, 2016). Borja de 
Mozota (2003, p.142) further suggests that ‘to manage design at a strategic level is to 
manage the contribution of design to the strategy formulation process: to define the 
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responsibility and leadership assigned to design and its contribution to the 
organisational culture, search for opportunities for design innovations, and multiply 
demonstrations of identity through design’.  
2.3 The business value of design 
The previous section highlighted that design is utilised in a variety of ways across 
different organisations, primarily with the goal of solving complex problems to add 
business value to an organisation. Despite its widespread use, the foundations of the 
design discipline are embedded with tacit knowledge and that can be difficult to isolate 
within the organisational context  (Cross, 1984; Nonaka and Takeuchi, 195; Smith, 
2001). As a result, it is difficult to benchmark or standardise the measurement of design 
in a way that contemporary organisations are familiar with (Design Management 
Institute, 2015). Subsequently it can be difficult to persuade sceptical members of the 
senior management team to integrate design at the strategic level, given the difficulty of 
quantifying tacit aspects of design. This has led to a series of research papers that 
have aimed to explicate the value that design offers to organisations when it is 
integrated across a variety of levels, in an attempt to affirm design’s role as a source of 
providing competitive advantage.  
Cooper and Press (1995) identify that design generates value in a number of ways, 
primarily through reducing manufacturing costs, improving quality and enhancing 
company image. Furthermore, design also reflects dominant social values with the 
discipline historically aligning itself with movements for progressive change. Factors 
such as the environmental impact of organisations and new methods of responding 
appropriately to demographic change are key points in understanding design’s value to 
organisations. The commercial and social values of design are equally important in the 
changing conditions that employers find themselves operating within (ibid.). 
Furthermore, Cooper et al. (2016) find that capabilities in design are among the five 
most important sources of competitive advantage alongside quality of products and 
services, and relationship with clients, but ahead of capabilities in manufacturing. This 
reaffirms the importance of design as a means to create value and supports the 
growing interest in design across Europe during the last decade (ibid., p.20). 
The Design Management Institute (2015) maintain a ‘design value index’, which aims 
to provide an up to date account of the financial performance of several design-focused 
organisations. The current iteration of the index tracks the performance of sixteen 
publicly trades stocks from companies that are considered to be design-centric based 
on a set of criteria reflecting best practices across design management. The selected 
companies demonstrate a 211% return over the Standard & Poor (S&P) 500 index, 
marking the third year in a row that the selected organisations have returned results in 
!26
excess of 200% over the S&P 500. This demonstrates the way in which publicly traded 
organisations placing a design strategy at the core of organisational innovation 
processes are outperforming competitors within the marketplace. Similar results have 
been found within Europe, where Kretzschmar (2003) highlights that Danish companies 
who purchase design have registered a total increase in their gross revenue over the 
past five financial years by approximately DKK 58 billion higher than that for companies 
who do not purchase design. Additionally companies that have experienced an 
increase in design activity achieve an additional 40% gross revenue increase 
compared to companies where design activity is either constant or has decreased 
(ibid.). Equally, in a study of UK SMEs, the UK Design Council (2012) find that for every 
£1 invested in design, businesses can expect to return over £20 in increased revenues.  
At the macroeconomic level, studies have also taken the role of design into account 
when investigating the innovation capabilities of nations. The Cox Review (2005) 
concluded that strength in design at a national level is necessary for on-going 
economic sustainability and that currently many emerging economies are positioning 
themselves as sources of creativity and design. In a detailed study of design across 
several nations, the European Commission (2015) found that companies with at least 
50 employees are the most likely to say that design is a central element in the 
company’s strategy, whilst larger companies are also more likely to say that design is 
an integral but not a central element. Additionally older companies are less likely to 
claim that they utilise design at all, whilst the same can be said for companies whose 
turnover has fallen since 2012. Similarly, Moultrie and Livesey (2009) have created an 
international design scorecard that is capable of ranking nations based on several 
factors of design, namely enabling conditions, inputs, outputs and outcomes. The 
framework aimed to create a collective picture of national design capability in both 
absolute and relative terms. Interestingly, it is suggested that the US ranks highest in 
terms of absolute indicators of design capabilities, yet according to the European 
Commission study (2015) companies in the US are more likely to say that design is not 
used within the company at all when compared against similar organisations within the 
EU.  
2.4 Design-led and design-driven innovation  
According to Holland and Lam (2014), progressive companies across the public and 
private sector are learning to utilise design to inject fresh ideas into their activities, 
however the majority of organisations are still using design as a paradigm for adding 
artistic elements to products. Despite this, Section 2.2 highlighted that design thinking 
is becoming an essential part of successful business practice, with organisations 
seeking to become design-led to maintain or establish competitive advantage.  
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In order to become design-led, Bucolo and Mathews (2011a) suggest that cultural 
transformation needs to occur within a business to ensure that the necessary tools and 
approaches to enable design-thinking are successfully embedded. Furthermore, for a 
business to be design-led, it is necessary for the business to have a vision for top line 
growth that is based on deep customer insights and expanded through customer and 
stakeholder engagements (Wrigley, 2017). In order to assist organisations in becoming 
design-led, Figure 1 shows a conceptual framework developed by Bucolo et al. (2012), 
which aims to underpin the balance between operational and strategic activities. The 
framework demonstrates a cyclical relationship between three key phases: gathering 
customer insights to reveal latent needs, proposing future oriented solutions that 
capture value from these insights, and shaping strategy that leverages the value 
offered through future oriented propositions.   
Figure 1: Design-led innovation framework (Bucolo et al., 2012). 
To achieve this status of being design-led, many organisations are utilising the 
techniques associated with design-driven innovation to broaden design thinking beyond 
user-centred design and balance knowledge of user needs with technological 
development and product language (Verganti and Öberg, 2013). Utilising design-driven 
innovation in this way offers organisations an opportunity to build a competitive 
advantage (Talke et al., 2009), in particular through product differentiation (Dell'era and 
Verganti, 2009). This aligns with the framework of Bucolo et al. (2012), who outline that 
being design-driven is critical in understanding who an organisation’s customers are.  
!28
The theory of design-driven innovation has its roots in the work of Krippendorff (1989) 
who interprets design as a meaning-making activity. Recent theories of the knowledge 
economy, in particular, demonstrate that value is increasingly conveyed by the sense 
and meaning of things (Pine and Gilmore, 1999; Drucker, 2002). More recently, 
Verganti (2003; 2009) has sparked a shift in interest towards design-driven innovation, 
through the suggestion that organisations possessing strong innovation capabilities 
focus on the radical innovation of meanings as opposed to more traditional technology 
push or market pull innovation strategies. The theory postulates that people invest in 
the meanings behind products as much as they invest in the product themselves. 
Similarly, design plays an important role in incremental product innovation within 
organisations. This refers to the small changes in a product or service that help to 
improve performance, lower costs and enhance desirability to customers (Norman and 
Verganti, 2014). Most successful products undergo this process, which makes it a 
process that is equally important as radical innovation. It is the area in which the core 
of many businesses operate and often most revenues are generated.  
De Goey et al. (2016b) identify an increase in design-driven innovation focussed 
literature since the publication of Verganti’s (2003) initial discussion surrounding the 
innovation of product language and product meaning, which again surged surrounding 
the publication of Verganti’s (2009) book on design-driven innovation. Design-driven 
innovation literature also spans several fields, with areas such as: product development 
(Cantarello et al., 2011), marketing (Hakkio and Laaksonen, 1998), design 
management (Cautela and Zurlo, 2012), business model generation (Battistella et al., 
2012), service design (Beltagui et al., 2012) all being the focus of published work.  
According to Norman (2013) design expertise is responsible for discovering the needs 
of users that they cannot express by themselves. Emotion plays a fundamental part in 
this process as people feel more motivated connect with products when an emotional 
relationship is established through product aesthetics. Straker and Wrigley (2016) 
identify the role of emotion, experience and meaning as a potential reason for the 
disconnect in successfully implementing design-led approaches to innovation. They 
highlight Apple and Samsung as organisations that have successfully adopted a 
design-led approach to innovation, with Apple focusing on brand experience and 
creating an ecosystem of products that customers buy into and Samsung focusing on 
appealing to a wider audience through an array of strategic partnerships. Both of these 
companies exhibit different innovation types, however their ability to innovate stems 
from a clearly defined strategic process and a strong emotional reinforcement for that 
process.  
Despite the interest in the perceived competitive advantages that stem from adopting 
design thinking or DLI within the strategic operation of organisations, Hill (2009, p4.) 
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notes that ‘company after company espouses the ruling orthodoxy that feelings are 
messy, dangerous, inferior and perhaps even irrelevant to day-to-day business. So to 
one degree or another we end up downplaying the fact that emotions are central to life 
and our business planning and outcomes suffer accordingly’. This line of thinking 
conflicts with the conditions necessary for design to take up a position within an 
organisation where it is capable of leading innovation. Aftab (2013) investigates design-
driven innovation within the context of strategic level leadership and finds that in order 
for an organisation to develop propositions through design-driven innovation, the 
design function must be given equal influence alongside other core organisational 
functions as design cannot lead an organisation on its own. Consequently, for design to 
share leadership responsibilities with other disciplines, the organisation must recognise 
the impact that design can have on the organisation’s overall strategy. To achieve this, 
the company must have a vision for top-line growth that is based on customer insights, 
however there are several barriers and enablers to DLI that play a role in determining 
whether design is capable of achieving this strategic vision. The following two sections 
aim to outline some of these factors that are prominent within literature as both 
encouraging and inhibiting the introduction of DLI.   
2.5 Factors that contribute to successful design-led innovation 
It is clear that DLI is high on the agenda of management in organisations that are 
seeking to gain new approaches to adding business value and generating competitive 
advantage, however the successful implementation of this practice is something that 
organisations continue to find difficult (Kyffin and Gardien, 2009). This is demonstrated 
further by Nussbaum et al. (2005), who indicate that innovation has become essential 
to increasing top-line revenues in a number of global organisations, however 96% of all 
innovation attempts fail to beat targets for return on investment (based on a survey of 
senior executives carried out by innovation consultant Doblin Inc.). Furthermore, in a 
literature review of design-driven innovation, De Goey et al. (2016b) indicates that little 
is known about if and how a company could change its innovation strategy towards 
design-driven innovation. 
Ravasi and Stigliani (2012) underpin design capabilities as an area of interest in 
beginning to understand the factors that contribute to the integration of successful DLI, 
as it is not currently clear to what extent successful companies share similar structures, 
processes, resources and people. In highlighting deficiencies in current studies, Ravasi 
and Stigliani (ibid.) determine that additional work is required to establish more 
precisely what drives the capacity to consistently deliver superior product design; it 
seems unlikely that a pure spending strategy will allow an organisation to equal Apple 
or Bang & Olufsen and additionally the observation of excellent outcome may only 
indicate whether an organisation has a superior capability or not rather than identifying 
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where the capability has originated or what it is made of. Within design-driven 
innovation, Verganti (2009) outlines that creating design-driven capabilities are difficult 
because they are not easy to buy or replace, however this ultimately means that they 
are inimitable and therefore a sustainable source of competitive advantage. 
Capabilities themselves are generally made up of complex patterns of cultural, 
relational, human and technological resources (Leonard-Barton, 1992), with certain 
research suggesting that effective competition is based on incremental innovation that 
exploits carefully developed capabilities (Hayes, 1985). The remainder of this section 
will outline some of the cultural, relational, human and technological resources that are 
frequently commented on as enablers of DLI. 
2.5.1 The role of a design champion 
Holland and Lam (2014, p.59) define a champion as ‘a person dedicated and 
responsible for the promotion of strategic thinking behind an initiative or a project. For 
example, a product champion is responsible for a new product development, an 
innovation champion is responsible for innovation initiatives within an organisation, and 
a design champion is responsible for the promotion of and strategic thinking behind 
design activities/directions’. Govindarajan and Trimble (2010, p.77) note that innovation 
leaders themselves generally lack positional authority. They claim that:  
“even the most skilled need help from more senior executives. They do not 
always get it. Senior executives are typically involved intimately with an 
innovation initiative in only the early stages, for example, in vetting the business 
plan. At this moment, when the funding decision is made, the difficult trade-off 
between innovation and ongoing operations, between the present and the 
future is most obvious. Senior executives want to make sure that they are 
comfortable that the bet they are making is good one for shareholders. After 
that, the innovation initiative usually looks tiny compared to the performance 
engine. Some senior executives naturally shift almost all their energies back to 
the core business, imagining that they can hand off all responsibility for the 
initiative to the innovation leader. This is unfortunate. In most cases, only a 
senior executive in the performance engine can mediate ongoing conflicts.”   
Thus, Dumas and Mintzberg (1989) identify the importance of a design champion as a 
core way in which to manage the design process, with the role best taken up by a chief 
executive officer, however they highlight that other executives are also capable of 
taking on the role. Martin (2009) offers an example of a senior figure taking on the role 
of design champion within P&G, where chief executive officer A.G. Lafley viewed 
design-thinking as the trade off between innovation and efficiency that was necessary 
to ‘pull P&G out of its downward spiral’ (ibid. p.82). A design champion in such a senior 
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position made it possible to appoint the organisation’s first ever vice president for 
design strategy and innovation with the goal of building P&G’s design capability and act 
as the organisation’s champion of design thinking. ‘Within three years of Lafley’s 
appointment as CEO, P&G was transformed from a mature company with slowing 
growth, eroding profits and moribund brands into a genuine growth company with profit 
growth of 15% per year. Thirteen of its top fifteen brands had increased their market 
share (ibid. p.102). Similar stories can be seen across other multinational 
organisations, with the position of chief design officer acting as an advocate for design 
at the senior level of organisations such as Apple, Philips, PepsiCo and Hyundai 
(Pallister, 2015).  
Whilst highlighting the importance of a design champion, Dumas and Mintzberg (1989) 
highlight that a design champion may not be sufficient for the full realisation of design 
within an organisation. Rubenstein et al. (1976) share this viewpoint, finding that 
individuals play large (often informal) roles in the initiation, progress and outcome of 
particular projects; however many unsuccessful projects also have someone that takes 
up the role of champion. Thus, other factors are also critical in underpinning the 
success of design projects within organisations. 
2.5.2 Creating a culture for design knowledge diffusion 
According to Schein (1990, p.111), organisational culture is ‘(a) a pattern of basic 
assumptions, (b) invented, discovered, or developed by a given group, (c) as it learns 
to cope with its problems of external adaption and internal integration, (d) that has 
worked well enough to be considered valid  and, therefore (e) is to be taught to new 
members as the (f) correct way to perceive, think, and feel in relation to chosen 
problems’. Hill et al. (2012) build on this definition to claim that organisational culture is 
therefore the acceptance, in either a tacit or formal way, or norms of specific behaviour 
by the members of an organisation.  
Tushman and O’Reilly (1997) identify that organisational culture lies at the heart of 
innovation, whilst Martins and Terblanche (2003, p.68) note that the basic elements of 
culture influence creativity and innovation in two ways:  
• Through a socialisation processes in organisations, individuals learn what behaviour 
is acceptable and how activities should function. Norms develop and are accepted 
and shared by individuals. In accordance with shared norms, individuals will make 
assumptions about whether creative and innovative behaviour forms part of the way 
in which the organisation operates (Louis, 1980; Chatman, 1991). 
• The basic values, assumptions and beliefs become enacted in established forms of 
behaviours and activity and are reflected as structures, policy, practices, 
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management practices and procedures. These structures and so on impact directly 
on creativity in the workplace, for example by providing resource support to pursue 
the development of new ideas (Tesluk et al., 1997). 
Alvesson (2002) challenges the relationship between culture and socialisation by 
arguing that the two cannot be separated due to the fact that they are inherently 
intertwined, thus culture is more of a prerequisite to socialisation. However, Pascale 
(1985) echoes the view that socialisation is at the heart of culture within organisations, 
indicating that socialisation is the systematic means by which firms bring new members 
into their culture. It ‘encompasses the process of being made a member of a group, 
learning the ropes and being taught how one must communicate and interact to get 
things done’ (ibid., p.3). Louis (1985) takes a similar approach, highlighting that 
meanings are largely tacit amongst members of a particular group and are passed on 
to new members through socially transmitted behaviour patterns.  
The importance of the tacit transmission of culture through interaction shares 
similarities to the way in which design knowledge is integrated through socialisation. 
Nonaka and Takeuchi (1995) identify that knowledge generally is composed of two 
dimensions, tacit and explicit, based on the work of Polanyi (1958). ‘The tacit 
dimension is based on experience, thinking and feelings in a specific context and is 
comprised of both cognitive and technical components’ (Popadiuk and Choo, 2006, p.
306), whilst the explicit component is articulated, codified, and communicated using 
symbols (ibid., p.306). Much of the knowledge in design is tacit in nature (Pugh, 1990, 
Casakin, 2007, Cross, 2008), however the ways in which this knowledge could or can 
be made explicit by the practitioner is still inchoate. Nonaka and Takeuchi (1995) note 
that socialisation is the conversion of tacit knowledge to tacit knowledge elsewhere 
within the firm, whist the conversion of tacit knowledge to explicit knowledge occurs 
through the process of externalisation.  
Aftab (2013) confirms that the explicit definition of aspects of design knowledge such 
as: processes, methods and tools for design is essential for design to gain and 
maintain a functional leadership role within an organisation. This involves making sure 
that every individual working within the innovation process is aware of what they are 
doing, in order to improve their design performance within problem solving; a process 
that Schön (1991) refers to as knowing-in-action. It is important to note that knowledge 
appears to develop through experience within design practice, where experiential 
knowledge becomes an important factor in underpinning the decisions made by 
practitioners. Novices tend to solve problems by attempting to represent and classify 
problems by their surface features, whereas experts represent them in terms of their 
underlying features (Chi et al., 1981). Robinson (2010) highlights that experts are at a 
great advantage in solving the types of complex problems that are facing organisations, 
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in that they have a richer store of relevant knowledge and the ability to conceptualise it 
in ways that enable them to perceive possible problem solutions. Voss (1989) further 
emphasises this view, indicating that good problem solving emerges from a person 
having a substantial knowledge base integrated with knowing how to apply that 
knowledge to a wider range of problem contexts. Furthermore, Smith (2001) identifies 
that organisations capable of recognising a wealth of tacit and explicit knowledge and 
utilising it to achieve goals have a major competitive advantage over firms who are not 
in the same position. Thus, socialisation becomes a key component in ensuring that 
tacit knowledge is transferred to new members of an organisation, in the same way that 
culture is traditionally understood. 
2.5.3 Workspace design 
In creating a successful innovation culture, Moultrie et al. (2007) note that organisation 
workspace design can play a critical role in reflecting a firm’s strategic intentions 
towards innovation by providing a physical embodiment of their desired modes of 
working. Myerson and Ross (2003) note that modern office environments are relatively 
new phenomenon that date back little more than one hundred years and act as the 
physical setting for the necessary functions that support industry, business, and 
government; making the office one of the key societal landmarks of the 20th century. 
According to Myerson and Ross (1999), the consensus about the 20th century 
corporate workplace was breaking down, in that fixed, sterile, factory-floor office 
environments were unable to support the new styles of team-based knowledge-driven, 
community oriented working, nor the demands of an increasingly mobile and self-
deterministic workforce. This is particular the case in organisations that support design, 
where modern design-thinking requires spaces that can facilitate increasing levels of 
multidisciplinary collaboration (Seidel and Fixson, 2013). From an architectural point of 
view, Duffy and Powell (1997) argue that it is possible to facilitate information sharing 
and creativity through creating flexible spaces, using of open plan offices, hot-desking, 
and bright and airy design.  
In relation to design thinking, Brown (2009) notes that it is possible for design thinking 
to be embedded in the physical spaces of innovation as well as through teams and 
projects. Brown (ibid.) emphasises the use of specific project spaces that are large 
enough to accumulate the research materials, photographs, storyboards, concepts and 
prototypes that are generated over the course of a project, making these materials 
available at all times to encourage creative synthesis. From a broader perspective, 
Kelly and Littman (2001) claim that the workspace within IDEO not only reinforces the 
corporate values of the firm, it also supports innovative activity through the provision of 
appropriate resources, visualisation and model making facilities and the ability to 
reconfigure depending on specific projects.  
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Wagner and Watch (2017) find that trends in innovation towards a more collaborative 
and open approach have translated into flexible workspaces that are highly responsive 
in allowing people, in a range of group configurations, to decide what works best in a 
range of situations. Face-to-face communication is at the heart of this trend, with the 
process complicated by the imperative to communicate both tacit and highly complex 
information. Subsequently, architects are reconfiguring buildings to create interactive 
and sharable spaces that facilitate the intimacy achieved through face-to-face 
communication (ibid.). This is echoed by Salter and Gann (2003) who find that, within 
the context of engineering firms, designers are keen users of ICT tools however they 
largely rely on personal exchanges and visual communication for difficult parts of their 
work. The immediacy of sketching and face-to-face exchanges is a key part of how 
designers solve problems (Perlow, 1999), thus an environment which inhibits or fails to 
encourage collaboration in this way has the potential to negatively disrupt innovation 
processes. Therefore, just as a beneficial workspace environment can aid the 
innovation processes of an organisation, poor workspace design can be detrimental to 
the integration of design across an organisation. 
2.5.4 Integration of design with other disciplines 
The relationship between the disciplines of design and marketing is an area of interest, 
particularly within the context of multinational organisations in which marketing is 
typically one of the dominant functions in terms of decision making (Kotabe et al., 
2002). According to Cooper and Press (1995) very little has been written about design 
within marketing literature and when it has been mentioned, assessment of its relative 
value and contribution to marketing has varied. Bloch (1995) made a similar 
observation during the same year, however has more recently suggested that design 
research activity has grown considerably (Bloch, 2011). Despite the growth in research, 
there is still an imbalance of literature due to the fact that marketing academics are 
unfamiliar with the aesthetic and engineering issues that connect the two disciplines 
(ibid.). Luchs and Swan (2011) suggest that product design in particular has been 
treated with benign neglect within marketing research, which is particularly surprising 
given the importance of product design to one of the ‘four P’s’  essential to successful 2
marketing. Bloch (2011) indicates that this is in part due to the varied definitions of 
design within the literature, leaving scholars and practitioners unable to make a 
judgement as to whether design is simply styling or the creation of much more. Given 
the prominence of this thinking within research, it is also likely that the thinking is 
conditioned during the initial educational process of upcoming marketeers.  
 The concept of the marketing mix and the four P’s of marketing - Price, Product, 2
Place, Promotion - was introduced in the 1960’s and was quickly established as the 
basic model of marketing (Grönroos, 1997).
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The relationship between design and other organisational functions is under increasing 
scrutiny as multidisciplinary collaboration is at the heart of the application of design 
methods to a broad range of innovation challenges (Seidel and Fixson, 2013). Hansen 
and von Oetinger (2001) outline that leaders within the growing knowledge economy 
must freely share ideas and expertise across the company whilst being committed to 
firm performance, however they stress that the cultivation of these types of manager 
within the organisation must be approached carefully. Iansiti (1993) and Leonard-
Barton (1995) both argue that in order to deal with these challenges, leaders must be 
’T-Shaped’ in that they will have a deep knowledge of one subject and broad 
experience of other subjects. Brown (2007) argues that T-Shaped individuals within the 
context of DLI are not to be confused with a ‘jack of all trades’, they have a core 
competency but can easily branch out. They possess curiosity, empathy and aren’t 
afraid to ask why. 
It is clear that multidisciplinary collaboration is a necessary condition for successful 
DLI, however this can lead to complications within larger organisations. Luo et al. 
(2006) discuss the notion of ‘coopetition’ in which there is a nature of both competition 
and collaboration (cooperation) present within cross functional relationships. 
Subsequently, managers need to be aware that whilst market knowledge transfers 
across organisational functions is extremely valuable, an internal nature of competition 
between leading disciplines can potentially disrupt the flow of knowledge (ibid.). This is 
particularly important when considering the use of design as a customer-centric tool 
that is capable of gathering insights, when the marketing function may see themselves 
as performing a similar task for the organisation. Cooper and Press (1995) emphasise 
this by highlighting the effect that design can have on each phase of the traditional 
marketing mix: price, product, place and promotion.  
Furthermore, Borja de Mozota (2003, p.81) notes that: 
“In theory, design and marketing share the same mind-set of developing an 
understanding of customer needs and the factors that influence those needs to 
establish healthy customer relationships. In practice, the relationship between 
design and marketing poses problems that spring from a reciprocal ignorance of 
the other profession: the designer working with the marketer on product 
specifications ignores other marketing responsibilities and expertise. The 
marketer views design as an output (a package or product), not a process.”   
Subsequently the effective integration of the two functions would be necessary in order 
to avoid the ‘coopetition’ phenomenon and encourage the facilitation of successful 
knowledge transfer across organisational boundaries. ’T shaped’ individuals can be 
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positioned at the centre of this integration as they understand how to navigate the 
existing dynamics that are present in multiple organisation functions. 
2.6 Factors that inhibit successful design-led innovation  
Just as there are multiple factors that encourage DLI practices within organisations, 
there are also several barriers that need to be considered. Barriers to innovation are an 
important topic within management literature, primarily due to the impact that 
innovation has on the competitiveness of organisations and economies. This is 
summarised by D’este (2012, p.482), who notes that: 
“successful innovation depends on a firm combining a range of capabilities, 
including capacity to access finance, understanding market needs, recruiting 
high-skilled staff and establishing effective interactions with other actors. 
Innovating firms necessarily are forced to cope with most, if not all of these 
challenges. Some firms, however, are deterred from engagement in innovation 
because of the difficulties involved, and remain locked into established routines. 
Other firms try to innovate and invest in formal or informal research and 
development, but may fail in bringing new products or processes to market 
because they are unable to overcome these barriers.” 
Many of these barriers are also applicable to the introduction of DLI into organisations, 
however DLI also faces its own set of barriers that are specific to the integration of the 
discipline. De Goey et al. (2016a) identify that these barriers could occur before, during 
or after the product development process. Fundamentally, these barriers are inherently 
linked to the factors that can facilitate the introduction of DLI across organisations, as 
outlined in Section 2.6. As important as their presence is for enabling design, their 
absence can be equally detrimental to the process of integration. The lack of a design 
champion, a culture that does not support knowledge diffusion, a workspace design 
that is not suited to design-led approaches to working and multidisciplinary conflicts are 
all factors that could inhibit the introduction of DLI into an organisation’s innovation 
practices. The remainder of this section will consider additional barriers to DLI that are 
not centred on a lack of enablers.     
2.6.1 Organisational leadership attitudes 
Strategic decision makers within organisations often lack understanding surrounding 
the role that design can have in enhancing competitiveness, with a common viewpoint 
that considers design as a cost to a business as opposed to an activity capable of 
generating profits (Liu and De Bont, 2017). This aligns with the work of Boland and 
Collopy (2004), who find that managers and designers typically exhibit differing 
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attitudes towards project work. Based on a study of management practitioners during 
an architectural project, Boland and Collopy (ibid.) identified two distinct types of 
attitude, which were later termed the design attitude and the decision attitude. The 
design attitude is described as a unique mind-set and approach to problem solving that 
allows designers to shape inspiring and energising designs for products, services and 
processes that are both profitable and humanly satisfying. This attitude takes an 
approach to problem solving that believes it is fundamentally difficult to develop a good 
solution to a problem; however through the implementation of a rigorous design 
process, when a great solution is finally derived the decision about which solution to 
implement becomes arbitrary. The decision attitude contrasts this viewpoint and is said 
to be more prominent within management disciplines. It is associated with the 
underlying assumption that it is easy to generate solutions to a problem, however it is 
difficult to make a final choice amongst these solutions. In making these final choices, 
there is a prominent fear of risk, high costs and inefficiency; all of which underpin the 
decisions of managers when faced with implementing solutions to problems.  
Michlewski (2015) finds that these attitudes play a critical role informing the culture of 
organisations, thus the extent to which design is capable of embedding itself within a 
firm is dependent on the extent to which these attitudes are embedded within the 
management structure. This is consistent with the work of Lester and Piore (2004), who 
argue that innovation requires individuals to have an interpretative mindset as opposed 
to an analytical one. These opposing attitudes offer an insight into leadership barriers, 
with an ingrained management attitude that places an awareness of risk, costs and 
failure at the forefront of the decision making process; which inherently conflicts with 
the design attitude surrounding the ability to make decisions based on a confidence in 
the design process. Leonard-Barton (1992) argues that these values are very difficult to 
change, therefore obsolete mental models may be preventing a firm from integrating 
DLI.  
2.6.2 Organisational skill gaps  
In addition to conflicts surrounding cultural attitudes, Bucolo et al. (2012) identify 
organisational leadership gaps as a key hurdle in reaching the stage where design is 
able to contribute to a strategic vision. Specifically, these leadership gaps have been 
identified in areas such as: engaging with customers, observation, problem framing and 
adapting mentalities. This is echoed by Brazier (2004), who finds that leaders can often 
have an interest in design practices, however they lack an understanding as to how 
they can effectively use professional design in support of their goals.   
Equally the skill gap issue can also stem from the position of the design discipline, 
whereby designers can lack the multidisciplinary backgrounds necessary to work within 
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the structure of contemporary organisations. Liu and de Bont (2017) find that this is the 
case within China where there is a lack of design talent with more than one area of 
expertise, which is problematic as the Chinese economy is transitioning to a knowledge 
economy that is more demanding of multidisciplinary teams in order to understand the 
complexity of the problems organisations now face.       
Calgren et al. (2016) find that a lack of skill is a difficult area to correct within the 
context of large organisations, particularly when attempting to educate other disciplines 
on when best to utilise design practices. Specifically, skills in areas such as 
visualisation through drawing and building prototypes were considered highly useful, 
but difficult to learn, and a barrier to daily use. Similarly, the iterative nature of design-
thinking proved to be a barrier, with organisations making decisions based on 
deadlines as opposed to appropriately using iteration to arrive at a solution. Training 
and education in these areas has allowed other disciplines within the organisation to 
gain a greater understanding of the design process, however the primary barrier 
remained in place whereby individuals were still unsure of when to best utilise design 
practices (ibid.).  
2.6.3 Difficulty in expressing the value of strategic design 
Carlgen et al. (2016) also find that sceptical managers often ask for proof that design-
thinking is capable of adding value to an organisation, which leads to pressure to justify 
the use of design-thinking in a short time frame. The microeconomic value of design-
thinking can be difficult to quantify, particularly in organisations where the intention is to 
develop DLI as a tool for shaping the long-term strategic vision of the organisation 
(Bucolo et al., 2012). Important features of DLI such as the development of new 
knowledge are inherent to the application of design-thinking, however this is not a 
feature that is easily quantified (Elmquist, 2007). Furthermore, much of the knowledge 
associated with design processes is either tacit or implicit (Cross, 1984), or a 
combination of both (Smith, 2001). Young (2008) confirms that some aspects of design 
practice can be made explicit such as ‘craftsmanship and its strategy’ in the form of a 
design outcome, but this is not likely the case for other forms of tacit knowledge, which 
are both hard to understand as well as difficult to articulate explicitly.  
2.7 Summary  
This section began with a discussion of the term design and its usage within both 
design and management research. This was followed by an overview of the way in 
which design is utilised in contemporary organisations, with a focus on a shift in 
perceptions from design as a source of aesthetics and craft to a discipline that is 
capable of impacting business value at the strategic level of operations, through DLI. 
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Enablers and barriers to DLI were then discussed, identifying relevant factors for 
organisations seeking to integrate design into their innovation processes. The next 
chapter builds on this understanding to understand the way in which design is 
integrated into organisational innovation practices, through the lens of maturity 
frameworks.   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3.0 Maturity of design practice in relation to strategic decision making 
Much of the design management literature to date has a specific focus on highlighting 
the value that design can offer to organisations, perhaps in the hope that it can expand 
the use of design into new organisations and territories that have historically viewed 
design with a sense of scepticism. Organisations such as the Design Management 
Institute have placed a large focus on highlighting the value that design-led companies 
experience, producing yearly reports that analyse the performance of US companies 
committed to design as an integral part of their business strategy (Design Management 
Institute, 2015). As a result of an increase in understanding surrounding design’s 
capability to offer strategic value, an emerging field of research is developing with a 
focus on understanding how organisations attempt to implement DLI within their 
existing processes in an effort to capitalise on the value that design is proven to offer. 
In pursuing any competitive edge (in this case design), Grant and Pennypacker (2006) 
highlight that modern enterprises need to approach improvement in a purposeful 
manner as they cannot afford to improve recklessly or randomly. Committing an 
organisation to improvement requires a thorough effort to understand where the 
organisation currently is and where the organisation needs to grow. This line of thinking 
has led to an increase in research studies situated within the area of maturity of design 
practice.  
Generally, the term maturity can be defined as the state of being complete, perfect or 
ready (Simpson and Weiner, 1989). Lahrmann et al. (2011, p.177) state that maturity 
‘implies an evolutionary process in the demonstration of a specific ability or in the 
accomplishment of a target from an initial to a desired or normally occurring end stage’. 
Thus, within an organisational context the notion of maturity is indicated by the 
cumulative effect that capabilities and processes can have on organisational success . 3
Within design research, the term maturity is used as a measure to evaluate an 
organisation’s existing capabilities and highlight areas for future development, typically 
demonstrated through the use of a maturity framework.  
3.1 Maturity frameworks 
Maturity frameworks are capable of representing the way in which organisational 
capabilities evolve in a stage-by-stage manner along an anticipated, desired or logical 
maturation path (Pöppelbuß and Röglinger, 2011). Early examples of maturity models 
 Backes and Wolff (2016) demonstrate that the term maturity is also used within the 3
context of literature that focuses on the evolution of product development, specifically 
within the product lifecycle. It should be recognised that the term maturity is used within 
the product lifecycle context, however this literature review will specifically focus on 
studies that utilise the term maturity within the context of strategic organisational 
development.  
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can be seen in the work of Maslow’s (1954) hierarchy of human needs and 
Kuznets’ (1965) theory of economic growth. Contemporary maturity frameworks are 
derived from the work of Humphrey (1987) and Paulk et al. (1993) who initially 
developed a process maturity framework that would be capable of assisting 
organisations with the task of improving their software processes. Since the inception 
of this work, maturity frameworks have been proposed in multiple domains outside of 
software engineering, including: product development (Mcgrath, 1996), innovation 
(Chiesa et al., 1996), product reliability (Sander and Brombacher, 2000), higher 
education (Nelson et al., 2014), user-centric product development  (Jokela, 2004) and 
service design (Zwicker et al., 2012).  
In an article discussing the use of maturity models as a tool for assessing product 
development capability, Fraser et al., (2002, p.226) compare a sample of frameworks 
that demonstrate a range of subject and architecture. They suggest that maturity 
frameworks typically share a number of common properties, consisting of: a number of 
levels (typically 3-6), a descriptor for each level, a generic description of the 
characteristics of each level as a whole, a number of dimensions or ‘process areas’, a 
number of activities for each process area, and a description of each activity as it might 
be performed at each maturity level. Pöppenlbuß and Rölinger (2011) further specify 
maturity frameworks into two distinct categories: descriptive and prescriptive. 
Descriptive frameworks are intended to promote assessment criteria for each maturity 
level and additional level of granularity (Gottschalk, 2009). Subsequently the 
measurement criteria in these frameworks should be precise, concise and clear to 
discriminate between levels. Conversely, in prescriptive frameworks, models need to 
include improvement measures for each maturity level and available level of 
granularity, in the form of best practices. Within design research maturity frameworks 
are typically descriptive in nature and are primarily utilised within two different contexts. 
The first seeks to highlight the value that strategic design offers to organisations, whilst 
the second seeks to demonstrate how the influence of design changes over time within 
an organisation.  
3.2 The Danish Design Ladder 
Seemingly, the most commonly used maturity framework within design research is the 
Danish Design Ladder, which was developed in 2001 as a tool capable of illustrating 
the various forms that design may take on within organisations and the impact that this 
has on the economic effects of design to individual firms (Danish Design Centre, 2015). 
The Danish Design Ladder (ibid.) suggests that organisations utilise design in one of 
four forms: 
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• Non-design - Design is an invisible part of, e.g., product development and the task is 
not handled by trained designers. The solution is driven by the involved participants’ 
ideas about good function and aesthetic. The users’ perspective plays little or no role 
in the process.  
• Design as form giving - Design is viewed exclusively as the final form-giving stage, 
whether in relation to product development or graphic design. Many designers use 
the term ‘styling’ about this process. The task may be carried out by professional 
designers but is typically handled by people with other professional backgrounds.  
• Design as process - Design is not a result but an approach that is integrated at an 
early stage in the development process. The solution is driven by the problem and 
the users and requires the involvement of a wide variety of skills and capacities, for 
example, process technicians, materials technicians, marketing experts and 
administrative staff.  
• Design as strategy - The designer works with the company’s owners/management to 
rethink the business concept completely or in part. Here, the key focus is on the 
design process in relation to the company’s business visions and its desired business 
areas and future role in the value chain. 
In relation to the four steps of the Design ladder, it is suggested that the higher up a 
company ranks, the greater the strategic importance that they attribute to design. The 
primary purpose of the Design Ladder was to be used in a national survey as a first 
step to assess the economic benefits of design to Denmark. The survey showed that 
between 1998 and 2003, Danish companies that purchased design services increased 
their growth revenue by an average of 22%, displaying significantly faster growth than 
the companies that hadn’t (Melander, 2015). Furthermore, a 2016 iteration of the 
survey has indicated that out of 805 responding organisations: 40% classify 
themselves as non-design, 15% as using design as form-giving, 30% using design as a 
process and 13% using design as strategy (Danish Design Centre, 2015). Additionally, 
Kretzschmar (2003) applied the Design Ladder to a number of firms within Denmark, 
concluding that there was a correlation between an increase in export share of turnover 
and an increase in gross revenue in correspondence with the degree to which a 
comprehensive approach to design is adopted, particularly in relation to organisations 
that utilise design within the context of the upper two stages of the four step Design 
Ladder. 
Despite the widespread use of the Danish Design Ladder, it has received some 
criticism. Doherty et al., (2014) claim that the model itself is generic and non-industry 
specific, as well as not being a framework for integrating design since the model only 
measures integration outcomes at an operational level. It has also been criticised due 
to the use of the term ‘non-design.’ The description provided of non-design signifies 
that design is an invisible part of tasks such as product development and the task is not 
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handled by trained designers (Danish Design Centre, 2015). Solutions in this case are 
driven by the perspectives of participants who have their own ideas about good 
function and aesthetic without consulting the perspective of potential users throughout 
the process. According to Topalian (2005) all organisations, bar none, use design and 
that the introduction of new products, services or processes cannot occur without 
design. This position is broadly supported by Hunter (2014) who states that ‘everything 
man-made has been designed, whether consciously or not’. Consequently, within this 
specific framework, this definition is inappropriate to the real life contexts of 
organisations as the creation of products and services requires skills across the 
spectrum of design. It is likely to be the case that these actions are carried out by 
people that are not necessarily proficient in design and are subsumed under other 
functions such as R&D, engineering and marketing. The use of design in this manner 
means that design is likely to be present in organisations, however it is not capable of 
being identified as a separate design function.  
Subsequently, people are unlikely to identify with having design present within their 
organisation as it is subsumed within other organisational disciplines, a point echoed 
by Tether (2005) who suggests that the perceptions of businesses vary however design 
is typically associated with the specification and production of tangible goods and the 
promotion of these goods through packaging and other forms of communication. 
Consequently, service oriented firms are much less likely to perceive that they have a 
strong commitment to design. This is a common aspect in design research that seeks 
to understand the extent to which organisations use design, with the UK Design 
Council also publishing reports that claim European economies, such as the UK and 
Italy, have a significant proportion of their businesses not using design at all in their 
operations (Miller, 2016).   
Despite these criticisms, the Design Ladder has been successfully applied in certain 
situations. Whicher et al. (2011) utilise the Design Ladder to examine the rate of return 
on investment from design. From this work, several challenges associated with 
evaluating design for the purpose of policy are identified: lack of definitions and 
parameters for the design discipline, absence of common measures that are available 
internationally, difficulties in isolating design’s contribution to a specific context and 
unclear criteria for success in projects which use design. Furthermore, in measuring 
the design output of several Denmark based firms, Kretzschmar (2003) highlights that 
the Design Ladder is an appropriate tool for indexing the perceived value economic 
value that design offers as well as pinpointing the specific way in which design is 
positioned within organisations. What is less clear, however, is the steps that are 
necessary to transition between each stage of the ladder. Subsequently, studies have 
emerged that utilise the Design Ladder as a foundation for a wider framework that 
attempts to explain how organisations undergo this transition.   
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Doherty et al. (2014) utilised an action research methodology within the context of a 
manufacturing based SME to interrogate design at the strategic level of the 
organisation. They determined a range of intermediate stages within the Design Ladder 
that contribute to an organisation’s progression towards design as strategy; in 
particular, several smaller stages were identified between design as styling, design as 
process and design as strategy. The smaller stages are presented as cultural 
milestones that need to be met for companies to progress, they include: design as 
thinking, design as value creation, design as intangible, design as relationships and 
design as management. Perhaps most importantly, these stepping stones identify the 
importance of creating a culture for design within organisations for the influence of 
design to grow. Indeed one of the primary conclusions from the research is that ‘once 
the culture of a company understands the value that design can provide from a 
managerial level, it is well on its way towards integrating design at a strategic level and 
becoming holistically design led’ (ibid. p.79). 
Best et al. (2010) also note the importance of culture in a study of European based 
SMEs, identifying ‘design management as culture’ being the top stage in a four step 
hierarchy. Again it is proposed that the earliest stage is when a company does not 
utilise design management, with design management as project and design 
management as function making up the remaining stages. In order to understand the 
hierarchy, five different factors are outlined that can explain an organisation’s maturity, 
they are: awareness of benefits, design management process, planning, design 
management expertise and design resources. This model also benefits from an 
increased explanation underpinning these factors, by providing descriptions to explain 
what each factor would look like at each of the four maturity levels. This is something 
that is missing from the original Design Ladder and its presence makes it easier to 
foresee the use of this framework as a prescriptive tool that can be used to guide 
organisations that are new to implementing design management. Again the primary 
purpose of the paper was to determine whether design makes a difference to the 
bottom-line of organisations, however in doing this it was able to remark on the way in 
which certain factors influenced overall perceptions of design and how this changed as 
maturity increased.  
Bucolo (2016) further expands the Design Ladder framework, based on experience 
within SMEs, by adding two more stages to the initial ladder: design as organisational 
transformation and design as national competitive strategy. It is argued that these two 
additional steps ‘allow for a more complete description of the way multiple layers of 
design can be deployed by organisations in completely new ways to ensure they 
remain competitive and prosperous’ (ibid., p.88). Bucolo (ibid.) believes that many 
companies who are seeking to embark on a design-led journey are at stage two of the 
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ladder, using design as form-giving, and this is where they often get stuck. 
Furthermore, companies often perceive the next step in the ladder to be out of reach, 
making the Design Ladder a difficult tool to utilise for prescriptive purposes. Pettigrew 
et al. (2016), build on Bucolo’s (2016) extension to the Design Ladder to create one of 
the few frameworks that primarily focus on mapping the application of design within 
firms as opposed to the wealth of frameworks that aim to help firms measure the value 
or benefits of design thinking. Five levels of maturity are proposed ranging from no DLI 
to DLI being a key driver of radical transformation of the entire business. Furthermore, 
several DLI factors are identified to ‘provide a finer level of discrimination and 
assessment with practical usability and relevance from an SME perspective’ (ibid., p.
14). These factors are: 
• Customer understanding and insight 
• Customer engagement and co-design 
• Alignment of the organisation with design instincts 
• Adoption of design-led innovation mind-set, culture and approach 
• Competitiveness - commercial performance 
• Competitiveness - human factors 
The framework itself was validated through interviews with a selection of CEOs from 
SMEs, who found it useful for gauging the implementation process of adopting DLI, 
however its application within larger organisations is untested (ibid.).  
3.3 Other maturity studies  
Although the Danish Design Ladder is perhaps the most adapted maturity framework 
within design research, several others with a similar purpose have emerged in recent 
years.  
3.3.1 Innovation capability maturity model 
In relation to an organisation’s innovation capabilities, Essmann and du Preez (2009) 
have produced a three dimensional maturity framework that considers capability 
maturity, innovation capability constructs and organisational constructs to create a 
maturity framework that is the result of refinement and two different iterations. The 
framework suggests that there are three fundamental areas of innovation capability 
(ibid., p.385):  
• Innovation process - the practices, procedures, activities etc. that take ideas and/or 
opportunities through to concepts, then through development and implementation 
and eventually to a stage of commercialisation and operation (which may include 
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continuous refinement and optimisation). Basically it refers to the complete innovation 
lifecycle.  
• Knowledge and competency - the innovation process requires both specific and 
broad-based knowledge and competency, whether already within the organisation or 
still to be developed or acquired. Also included are the associated management 
requirements for knowledge, competencies as well as technology.  
• Organisational support - the structures, resources, measures, infrastructure, strategy 
and policies, leadership, etc. necessary to support the process and knowledge and 
competency requirements for innovation.  
The focus of the paper is on broader innovation capabilities as opposed to a specific 
focus on becoming design-led. Several studies have considered the framework with 
regards to developing aspects of design, including: product design (Lutters et al., 
2014), design innovation (Pettigrew et al., 2016), and employee-driven innovation 
(Sørensen, 2015).  
3.3.2 Design Management Institute maturity matrix 
The work of the Design Management Institute (2015) to explicate the value that 
strategic design can offer to organisations includes a maturity framework as part of a 
wider series of studies that aim to: communicate the value of investment in design, 
assess the maturity of design in an organisation and benchmark the areas in which 
design adds value. The design maturity matrix in particular aims to provide a simple 
mapping tool that can be used to: understand the process maturity of the design 
organisation, create a common language for strategic discussions with cross functional 
peers, and align investments in design with business strategy (Westcott et al., 2013). 
The framework consists of five specific maturity levels: initial, repeatable, defined, 
managed and optimised; and three specific applications: development and delivery, 
organisation and system and strategy. The framework has been utilised by Rae (2015) 
to highlight that retrofitting a mature company to include designers presents certain 
challenges that are different from, for example, adding capacity to an accounting or IT 
function, however the challenges highlighted are specific to cases in which design is 
implemented in a top down manner. Primarily, these challenges are focused on design 
leadership, with a mention of other factors such as integration into organisational 
processes and developing a model that allows consistent collaboration with other 
corporate functions.         
3.3.3 Philips framework 
Furthermore, Gardien and Gilsing (2013) propose a three stage maturity framework 
that was developed to explain the progression of design within Philips. The framework 
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suggests that there are three stages of maturity, where design is: (1) within function but 
in context, (2) integrated and aligned with other functions and (3) measurably impacting 
business results and other functions. The initial purpose of the framework was to act as 
a roadmap to provide the design teams with a specific model that could guide them 
towards maturity, offering specific guidance on how to integrate and develop the design 
function into an organisation (ibid.); thus, when the highest level of maturity is 
achieved, design is completely integrated alongside the organisation’s leading 
functions.  
The framework itself contains a set of three primary factors: design as process, design 
as strategy and design as capability with each of these factors split into a further three 
subcategories in order to provide a detailed overview of areas for best practice. They 
are defined as follows (ibid., p.60): 
• Design as capability describes the design community itself. Within Philips this 
means 500+ individuals in 18 locations, all practicing design and representing the 
customer in all aspects of the innovation process, with the expertise in foresighting, 
interaction design, people research, service design, product design, and 
communication design. The differentiators in this section define the level of skills and 
competence of design in Philips’ business. They exist to enable and support the 
design approach (design as approach) and enable optimal delivery of design 
contributions (design as outcome). 
• Design as approach is the process of design thinking and co-creation to generate 
new ideas in a collaborative way with other disciplines. Philips design is committed to 
achieving meaningful brand experiences using a process called High Design, a 
human-focused, multidisciplinary, and research-based approach that allows the 
seamless integration of design into business strategy. The differentiators on this level 
aim to describe the role of design to bridge vision with reality by envisioning where to 
go, defining what to do and doing it efficiently and effectively.  
• Design as outcome is the specific contribution design makes to the business. It 
describes the specific contribution of design in value creation, initially through new 
experiences, value spaces, and opportunities, then by developing people-focused 
brand experiences and orchestrating brand touch points, and finally through 
simplifying and value engineering design solutions, portfolios, and the value chain.   
It is argued that these roles of design then develop over three maturity levels, which 
show how designers within Philips and other companies can move toward a more 
deeply embedded and effective design strategy.  
Although the model is based in professional practice, it is consistent with academic 
literature. In particular, the work of Wolff and Amaral (2008), which highlights that the 
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integration of design management in a company occurs with the approach, integration 
and intention of managers through three dimensions: process, competencies and 
strategy. Process refers to the relationship between the design team and its 
environment, competencies are about the way design is understood and done and 
strategy is directly connected to management, team subordination and strategic 
controls (Wolff et al., 2016). Similarly, the framework also bears similarity to the 
innovation capability areas highlighted by Essmann and du Preez (2009) in Section 
3.3.1 of this thesis.  
3.3.4 Design capacity model 
In an attempt to help paint a picture of the use of design in companies, The University 
of Southern Denmark have derived a design capacity model (2014) in order to provide 
a systematic overview of a company’s potential for strengthening its innovative and 
competitive performance through design initiatives. The primary differentiator between 
the design capacity model and other related frameworks is that the design capacity 
model uses multiple dimensions in order to describe design practice within an 
organisation. There are five dimensions in total, which include: design awareness, the 
importance of design in internal processes, user’s involvement, innovation drivers and 
design capabilities (ibid). Each of the five dimensions are then rated on individual 
scales that determine where design fits within the management practice of an 
organisation.  
The model has three primary uses (ibid), first it can be utilised as a tool for identifying a 
company’s design management practice and as a result, act as a benchmark tool to 
compare results across similar organisations. The tool can also be used as the focus of 
dialogue throughout consultations or development activities that are carried out across 
an organisation. Finally, the tool can be used for internal discussions in which a 
company is seeking to improve their use of design capacity over time. It must be stated 
that the model is representative of opinions of participants gathered through interviews, 
consultations or other contacts with an organisation. This means that perspectives of 
participants can skew the findings of the model depending on individual roles and 
understanding of design within an organisation. 
3.4 Practice based frameworks 
As the growth of maturity frameworks within design literature is increasing, so is the 
use of maturity frameworks within consulting groups and design houses. The 
frameworks themselves are comprehensive but not necessarily based on rigorous 
academic literature. Girling (2015) highlights that doubts about investing in design are 
evaporating yet methodologies on how to measure and improve its effectiveness are 
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non-existent. Subsequently, a Design Management Survey was created in order to 
‘help organisations evaluate their level of maturity, gain insights and devise strategies 
to strengthen the role and impact of design across the organisation’ (ibid. p.1). It is 
suggested that design goes from an initial stage to: adopted, managed, integrated and 
driven; with empathy, mastery, character, performance and impact being the primary 
factors of importance. These factors appear to be derived from the firm’s previous 
experience with clients; subsequently it is not a model that is substantiated through 
rigorous academic research.  
Similarly, Planview (2013) offer a framework that aims to help product focused 
organisations increase three factors which are deemed to be important to an effective 
innovation programme: people, processes and tools. Interestingly, the Planview 
framework sits on the boundaries of the two types of framework that class maturity as a 
term within the product lifecycle and also frameworks that class maturity as a capability 
(Backes and Wolff, 2016). In contrast to the previous framework, Planview’s proposal 
builds on the work of the Capability Maturity Model integration framework developed by 
Carnegie Mellon University (2002), which relates back to the earlier work of Paulk et al. 
(1993) within the field of software engineering; thus, it follows a similar five stage 
model. Similar to other studies, the application of the framework is focused on 
identifying at which stage an organisation is operating. It is proposed that high maturity 
companies have innovation embedded in their company cultures from the boardroom 
level to the individual contributor level across all functions and that it is essential to 
have a culture that embraces failure, learns from it and moves quickly. The framework’s 
potential to be used in setting a strategic direction is also emphasised.   
The primary intention of these frameworks is often to attract new clients as opposed to 
underpinning theory at the core of implementing DLI. Interestingly, this perspective has 
led to a suite of frameworks that are prescriptive in nature, as opposed to the 
descriptive studies that are common within academic literature. Unfortunately, as the 
aim of the frameworks is to attract clients, the frameworks themselves do not offer 
specific guidelines for firms that are seeking to improve their maturity of design 
practice, therefore they never really fulfil their potential as tools that can guide 
organisations through implementing DLI.  
3.5 Summary 
Design research into maturity frameworks is a relatively new field. It is apparent that 
maturity frameworks are being utilised to understand how people are using design, 
however many of the existing frameworks are static and are not utilised to document 
the transition of organisations, thus there is a lack of consensus as to how 
organisations transition to a state in which they are using DLI effectively at the strategic 
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level of operations. Many of the frameworks produced are general, leaving room for 
industry specific studies that can build on existing theory. Furthermore, there also 
appears to be an imbalance in frameworks, with many focusing on SMEs and not 
considering the application to larger or indeed multinational organisations. Additionally, 
few of the prescriptive frameworks have been validated through use in multiple 
organisations. 
It is a difficult area in which to gain clarity, as highlighted by Ward et al. (2009), who 
note that when attempting to implement DLI, different design mentors bring different 
techniques, methodologies and flexible creative thinking to each context in which they 
work. Subsequently, Matthews and Bucolo (2011) have found that no single 
intervention can be linked to a specific company change across organisations. Bucolo 
and Matthews (2011a) go on to highlight that although there is a significant number of 
design tools available to organisations to assist them in a design-led transformation, it 
is not well understood how these practices are embedded. More recently, Backes and 
Wolff (2016) also highlight scope for future research that is capable of expanding on 
existing maturity frameworks to prescribe best practices for the evolution of design 
within companies. From the review of existing studies, it is clear that there is a need for 
consistency in studies that have potential to explicate some of these best practices, 
particularly in relation to larger organisations. It is also clear that bridging a gap 
between academic theory and professional practice should also be at the core of future 
work.   
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4.0 Research methodology  
The previous chapter identified a gap in knowledge relating to the way in which the 
integration of DLI occurs within organisations. This chapter will outline how this 
research study will go about generating new knowledge in this space. It will first 
consider the philosophical considerations that underpinned the research strategy, 
outlining an ontology of relativism and epistemology of constructivism as theoretical 
anchors for the research; whilst also considering the position of the study in relation to 
the wider fields of design and management research.  
Following this, the research approach is outlined with a discussion of relevant 
methodological choices that impacted the way in which the study was carried out. 
Specifically the chapter will outline why a case study approach has been chosen above 
other relevant methods, before considering the way in which the individual cases were 
selected as well as explaining how the data was collected consistently across multiple 
cases through the use of semi-structured interviews. The results of this process can be 
seen in Figure 2, which outlines the specific methodological choices that were made 
throughout this research. 
  
Figure 2: Methodology overview 
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4.1 Outlining the research question 
Within academic research, the selection of an appropriate research methodology 
primarily stems from the nature of the initial research questions and the way in which 
these questions are interpreted by the researcher (Gill and Johnson, 2010). The 
literature review established that a variety of existing research demonstrates the 
benefits that organisations receive through utilising a design-led approach to 
innovation, particularly in regards to studies that utilise maturity frameworks. Despite 
this, there are relatively few studies that seek to understand the intricacies involved in 
the implementation of a design-led approach to innovation, particularly in relation to 
standardising a framework across multiple organisations that is capable of explicating 
methods of best practice when implementing DLI. This line of thinking has established 
a need for further research seeking to understand the way in which organisations 
develop DLI and in particular, whether a maturity framework approach can be adopted 
to identify common elements that impact the implementation of design across multiple 
cases.   
The literature review also indicated that numerous studies considered maturity within 
the context of SMEs, however within larger firms the research appears to be skewed 
towards the perspective of practice as opposed to research. Subsequently, the initial 
intention of the study was to target multinational organisations in an attempt to bridge 
the gap between theory and practice. In approaching multinational organisations to be 
part of the study, it soon became apparent that the firms most willing to engage with the 
research had a strong historical foundation in either science or technology as key 
drivers of the innovation process. Thus, following further refinement, a focal research 
question of ‘how do multinational science and technology-led organisations adopt 
design-led approaches to innovation?’ was derived.  
4.2 Philosophical stance of the research  
This section will discuss a variety of philosophical issues that should be considered 
over the course of conducting research. Bryman (2012) outlines three key 
considerations that are necessary for researchers in the process of social research, 
they are: the nature of the relationship between theory and research, epistemological 
issues and ontological issues. These three areas provide a sound structure for the 
philosophical considerations of the thesis. 
4.2.1 The nature of the relationship between theory and research 
Bryman (2012) outlines two ways in which theory and research are related; there are 
instances in which pre-existing theory guides the research (known as the deductive 
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approach) and instances in which the theory is an outcome of research (known as the 
inductive approach). Furthermore, there is also an abductive approach to research, 
which is common within design research, in which design synthesis is fundamentally a 
way to apply abductive logic within the confines of a design problem (Coyne, 1988). 
Goel et al. (1997) explain that valid deductive arguments involve the claim that a 
premise provides absolute grounds for accepting a conclusion, whereas within the 
inductive reasoning approach a premise only provides limited grounds for accepting a 
conclusion. Inductive arguments are therefore intended to increase the probability of a 
conclusion turning out to be correct. Trochim (2006) simplifies this, suggesting that 
induction is moving from the specific to the general, whereas deduction begins with the 
general and moves towards the specific. Soiferman (2010) notes that deductive 
approaches to research are typically quantitative in nature, whereas inductive 
approaches are typically qualitative. Despite this, these two approaches are not 
mutually exclusive and can often be utilised in order to answer the same question 
through different approaches (Hyde, 2000).  
According to Perry (1998), one of the most common variations of pure induction within 
research stems from grounded theory (Glaser and Strauss, 1967). Within grounded 
theory, a researcher will build a theoretical analysis through the collection of data and 
the creation of categories that explain what this data indicates (Charmaz and Smith, 
2003). As a result, relationships between the categories begin to provide an insight into 
possible theoretical explanations for the data set. As a methodology, grounded theory 
has proven to be popular in both management and design research (Jones and Noble, 
2007). Within the field of management, Locke (2001) attributes this popularity to the 
usefulness in developing new theory or fresh insights into old theory, providing theory 
of direct interest to practitioners, and an ability to uncover processes in complex 
unfolding scenarios. Interestingly, Mintzberg (1979) is assertive in his support of 
induction over deduction, claiming that organisation theory has suffered as a result of 
an obsession over rigour and statistically significant results. Similarly, within design 
research, Friedman (2003) suggests that grounded theory, and therefore induction, is a 
robust and sophisticated system for generating theories across all levels, however it 
must be developed from design practice in order to generate knowledge useful to the 
practice of the subject.  
Deductive research is also extremely popular within management research. Johnson 
and Duberley (2000) attribute the popularity of deduction within management and 
organisation research to the paradigm of positivism underpinning a large number of 
studies; with deductive reasoning at the heart of this theoretical perspective. This can 
be seen in a number of studies that adopt the approach within a range of management 
subsections, as highlighted by Weele and Raaij (2014) and Oyegoke (2011). Deduction 
within design research is far less common, with Koskinen et al. (2011) noting that the 
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design process is inherently inductive and arguments that design follows the principles 
of logical deduction are largely contested throughout history. This is particularly 
pertinent in instances where designers creatively adapt methodologies in order to apply 
them to new problem situations. 
Missing from Bryman’s initial comments on the relationship between theory and 
research is the approach of abduction. The term abduction is used in two different 
formats throughout philosophical literature. According to the Stanford Encyclopaedia of 
Philosophy (2017) abduction can refer to the place of explanatory reasoning in 
generating hypotheses, as well as referring to explanatory reasoning in justifying 
hypotheses. In the latter sense, abduction is also often called Inference to the Best 
Explanation (ibid.). Discoveries across a range of social research can be traced back to 
the modern form of abduction and it is utilised by educationists, linguists, psychologists, 
theologians, criminologists, and other social scientists including designers (Reichertz, 
2004). Kolko (2010, p.20) thinks of abduction as the ‘argument to the best explanation’, 
in that it is the hypothesis that makes the most sense given observed phenomenon or 
data based on prior experience. Kolko (Ibid.) has established that design synthesis is 
an ‘abductive sense making process of manipulating, organising, pruning, and filtering 
data in the context of a design problem, in an effort to produce information and 
knowledge’. Thus abductive reasoning is particularly prominent in work that utilises a 
research through design approach to solving problems.  
Richards (1993) notes that it is extremely unlikely for a piece of research to only follow 
one logical approach, given that prior theory and theory emerging from a dataset are 
always involved simultaneously. Thus, a combination of approaches is often utilised in 
order to solve modern research problems. Dewey (1997) and Gray (2014) echo this, 
illustrating the relationship between inductive and deductive reasoning within research 
problems. This study primarily adopts inductive and abductive reasoning at various 
stages. Inductive reasoning was particularly prevalent in the analysis of data, in which 
conclusions are derived from the observation of cases (Camerer, 1985). The analysis 
process involved detailed readings of raw data to derive concepts, themes, or a model 
through interpretations made by the researcher (Thomas, 2006). The analysis of the 
data also required an understanding of the activities conducted in implementing design-
led approaches to innovation across multiple cases, informed by knowledge of 
individual interpretations of each situation. This approach is again consistent with 
inductive reasoning (Bloor, 1978). Abductive reasoning was more prominent in arriving 
at theory towards the end of the study, by ensuring all theoretical explanations for the 
data were considered, before the most plausible explanation was drawn (Charmaz, 
2006). Thus, abduction was utilised as a means for enabling the researcher to discern 
connections that are not otherwise evident, forming new ideas and seeing things in 
different contexts (Meyer and Lunnay, 2013).  
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4.2.2 Epistemological and ontological issues 
According to Bryman (2012), epistemological issues are those to do with what is 
regarded as appropriate knowledge about the social world, with one of the most 
prevailing questions being whether or not a natural science model of the research 
process is suitable for the study of the social world. Additionally, Bryman (2012) defines 
ontological issues as those that focus on whether the social world is regarded as 
something external to social actors or as something that people are within the process 
of fashioning. This research adopts a constructivist epistemology that is based on a 
relativist ontology (Guba and Lincoln, 1989). 
Within social science research, the term constructivism is often used interchangeably 
with the term constructionism (Bryman, 2012) and is also talked about from an 
ontological perspective as well as an epistemology perspective (Nightingale and 
Cromby, 2002). Crotty (1998) identifies that within constructivism, social phenomena 
develop in particular social contexts. Practices within a particular context are actually 
artefacts of that context, with individuals and groups implicit in the creation of their 
perceived social reality (ibid.). Constructivism is often attributed to Piaget (1980, p.23) 
who states the following:  
“Fifty years of experience have taught us that knowledge does not result from a 
mere recording of observations without a structuring activity on the part of the 
subject. Nor do any priori or innate cognitive structures exist in man; the functioning 
intelligence alone is hereditary and creates structures only through an organisation 
of successive actions performed on objects. Consequently an epistemology 
conforming to the data of psychogenesis could be neither empiricist nor 
preformationist, but could only consist of a constructivism.”  
As a result, constructivism is a paradigm based on a reality that is socially constructed 
and given meaning by the people that are involved within its construction, as opposed 
to being created by the researcher themselves. Schön (1991) advocates the use of a 
constructivist philosophy within the design discourse, stemming from a belief that 
design activities are frequently based on intuition, thinking and experience, grounded 
within reflective practice. Equally, constructivism has been utilised to frame studies 
which focus on social science research within organisations, where the research 
findings are related to individual views of the world and create a world full of multiple 
constructed realities (Sobh and Perry, 2006). In following this philosophy, 
methodologies adopted within constructivist studies are typically qualitative in nature, 
with methods such as: interviews, observations, document reviews and visual data 
analysis all proving to be common (Silverman, 2000). Other research paradigms favour 
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different approaches with positivist knowledge preferring quantitative methods or 
closed-ended questions in order to verify theories (Andrew et al., 2011). 
Guba and Lincoln (1989) note that the constructivist paradigm is based on a relativist 
ontology. According to Westacott (2017) relativism is identified as the thesis that all 
points of view are equally valid. Typically the relativist viewpoint asserts that knowledge 
is relative to some particular framework or standpoint, for example the individual 
subject, a culture, or a language (ibid.). Crotty (1998) notes that constructivism leads to 
the viewpoint that the ‘way things really are’ is just the ‘sense we make of them’. 
Subsequently, historical and cultural comparisons have resulted in divergent 
interpretations of the same phenomena. Thus relativism is the notion that different 
people may inhabit different worlds, which constitutes for diverse ways of knowing 
(ibid.). As a result, when something is described using the relativist paradigm, it is a 
case of reporting how something is seen and reacted to, and thereby meaningfully 
constructed, within a given community or set of communities (ibid., p.64). 
Fundamentally, these philosophies adopt the viewpoint that individuals perceive their 
own realities and it is this viewpoint that has underpinned the collection of data within 
this thesis, leading to an appreciation that the context in which data is collected is as 
important as the data itself.  
For the purpose of this research, the constructivist paradigm has been utilised with the 
participating organisations treated at a distance. The way in which data was collected 
is specifically outlined in section 4.6, however the researcher was outside of the 
organisation in the case of Organisation A and inside but not a direct participant within 
Organisations B and C. As this is the case, the organisations were not treated as part 
of the data being constructed. Instead the interview data helped to construct knowledge  
of design’s integration across each case.  
4.3 Design discourse  
Within the context of multiple research paradigms, Cross (2007) claims that design is a 
discipline in its own right, based on the view that design has its own things to know and 
its own ways of knowing them. Over time, design research has emerged as a separate 
activity from design practice because of a growing need to understand the complexity 
of the systems that designers were being asked to create (Bayazit, 2004). ‘The design 
methods movement grew out of this need, and generated the first cohort of design 
researchers focusing on the development of knowledge instead of artefacts for 
consumption’ (Zimmerman et al., 2007, p.3). According to Cross (2001), the design 
methods movement of the 1960s embraced strong aspirations to ‘scientise’ design, 
which marked the inception of design methodology as a subject or field of enquiry. The 
desire to scientise design culminated with Simon’s (1969) work in which he called for 
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the development of a ‘science of design’ within universities that would create a body of 
intellectually tough, analytic, partly formalisable, partly empirical, teachable doctrine 
about the design process. Over time however, authors began to disassociate with the 
design methods movement. In particular, Alexander (1964) and Jones (1991) were 
critical due to a lack of success in the application of scientific methods to design 
practice. This was particularly relevant in relation to the work of Rittel and Webber 
(1973) who noted that scientific approaches were not appropriate when dealing with 
the wicked problems that designers faced.  
The complexity surrounding design research in relation to other research paradigms 
has led several authors to address the relationship between research and practice, 
which has become particularly influential in the creation of a suitable research 
paradigm within academic design research. Frayling (1993) was one of the first authors 
to consider this relationship within design, adapting Herbert Read’s model of education 
through art in order to describe different ways of thinking about design research. 
Frayling (ibid.) offers a practical solution in framing types of design research by 
suggesting that studies typically fall into one of three categories: research into art and 
design, research through art and design, and research for art and design. Research 
into art and design is described as the most common occurrence and includes 
historical research, aesthetic or perceptual research, as well as research into a variety 
of theoretical perspectives on art and design (such as social, economic, political, 
ethical, cultural, etc.). Research through art and design accounts for the next largest 
category of research, which is comprised of studies utilising techniques such as 
materials research, development work or action research. The output of this type of 
research is typically in the form of a specific project declared in advance of carrying out 
the research. Finally, research for art and design is described as the most difficult type 
of research to define, where the end product is often an artefact. The artefact is said to 
embody the thinking of the research and the initial goal is not primarily communicable 
knowledge in the sense of verbal communication, but in the sense of visual or iconic or 
imagistic communication. The notion of three distinct research paradigms (into, for and 
through) is common within the design field, with other authors also taking this approach 
(Archer, 1995; Dickson, 2002; Rust et al., 2007). 
The three dimensions of design research are appropriate as a general overview of 
design research, however the definitions have been described as ‘too coarse, general 
and imprecise to be useful for a discussion about the detailed theoretical and 
methodological implications these types of research may have’ (Sevaldson, 2010, p.
12). Furthermore, Jonas (2007) critiques the typology with a particular focus on the 
superficiality of the definitions and the inconsistency in which the models are applied. 
For example, Friedman (2003) discusses ‘research by design’ in relation to the work of 
Frayling, however Frayling actually introduces the concept of ‘research through art and 
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design’. Similarly, Findeli (1998) utilises the term ‘research through design’, however 
Findeli’s interpretation of ‘through’ differs to that of Frayling. Subsequently, more 
clarification in the area is necessary in order to overcome these inconsistencies.  
Interestingly, Glanville (1999, pp. 88-89) argues that scientific research is a design 
activity in that ‘we design experiments, but we must also act as designers in how we 
act in these experiments. We design the experiences and objects we find through 
experiment by finding commonalities (simplification): and we design how we assemble 
them in patterns (explanatory principles, theories). Looking at these patterns, we make 
further patterns from them - the theories of our theories. Thus, in doing science, we 
learn’. This is supported by Steinø and Markussen (2011), who argue that the design 
process and the research process are inherently similar, sharing an overlap in the 
knowledge, skills and competencies required to be a good designer and a good design 
researcher.  
“While design is the act of creating new artefacts, research is the act of creating 
new knowledge. Research is therefore itself a design process. And just as 
design is a dialectic process of action and reflection, so is research. Hence, the 
main difference between design and research is the object; design creates 
artefacts (physical or abstract) and research creates knowledge.” (ibid., pp. 
4-5).  
Thus, in the eyes of Steinø and Markussen (ibid.), traditional research is already an act 
of design. Subsequently they propose that design research is defined by the object of 
study, which falls into one of four categories:  
1. Design research that deals with ontological questions of what design is and what is 
it good for. 
2. Design research that deals with epistemological questions of how we can know 
about design and how we perform design. 
3. Design research that deals with contextual questions of how design interacts with 
the world when it meets people, cultures, social systems, the environment, etc. 
4. Design research that deals with procedural questions of which tools, techniques, 
and procedures that are relevant to the execution of design.  
In this particular study, the research is primarily addressing contextual questions and to 
a smaller extent epistemological questions; considering how we can know about 
design, and how it interacts with the world within the context of organisational 
structures. This aligns with the constructivist philosophy of the study, in which the 
interaction of design within organisational structures is viewed through the viewpoint of 
the people that are present within the organisations. Additionally, the research identifies 
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with the research into art and design proposition offered by Frayling (1993), in which 
design is studied from an outside perspective within the context of organisations.  
4.4 An outline of methods that were considered as part of the research 
This section will aim to broadly outline relevant methodologies in both design and 
management research that were considered to be relevant when setting up the 
research. An outline of the selected methodologies that are part of the final study 
design will be presented in Sections 4.5 and 4.6. Blaxter et al, (2010) offer a useful 
taxonomy for framing discussions surrounding research design, indicating that 
methodologies contain three successive levels: two research families or general 
strategies for doing research, four approaches to designing a research project, and four 
techniques for collecting data. The taxonomy is outlined in Table 2.  
Table 2: Research families, approaches and techniques. 
Based on the taxonomy outlined in Table 2 and the multidisciplinary nature of the 
research, a number of strategies were available in collecting the data for the study. In 
order to understand the variance in approaches utilised within similar research projects, 
Table 3 presents a summary of adopted methodologies within several studies that 
made up the literature review, spanning the fields of design, innovation and 
management. Articles in more than one category occur when multiple methods were 
used as part of a single study, particularly in instances where approaches and 
techniques are specified.  
Research families Research approaches Research techniques
Quantitative or qualitative Action research Documents
Deskwork or fieldwork Case studies Interviews
Experiments Observation
Surveys Questionnaires
Method Studies
Semi-structured 
interviews
Pettigrew et al., 2016; Hakkio and Laaksonen, 1998; Cautela and 
Zurlo, 2012; Connelly et al., 2000; Burke and Collins, 2005; Miller 
and Moultrie, 2013; Røise et al., 2014; Han and Bromilow, 2010; 
Michlewski, 2008; Gray, 2014.
Action research Doherty et al., 2014; Bucolo, 2016; Cautela and Zurlo, 2012; Bucolo et al., 2012.
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Table 3: An overview of methodologies adopted within similar studies. 
Table 3 demonstrates that a range of methods are being utilised across the fields of 
design, management and innovation. A literature review is one of the most commonly 
used methods within publications, highlighting the importance of a strong theoretical 
foundation to work in the field. This was carried out within Chapters 2.0 and 3.0 of the 
thesis in order to underpin the work within the context of a wide set of research, which 
ultimately narrowed to a discussion of the use of maturity frameworks within design 
management as a tool for understanding DLI within organisations. Section 4.5 outlines 
the approach to reviewing literature that was adopted for this study.  
Furthermore, it is clear from Table 3 that the majority of research in the field favours a 
qualitative foundation with few studies embracing quantitative methods as the primary 
method of data collection. A wide spread in research can be seen in terms of the 
research approaches that are being utilised with action research, case studies and 
surveys all being utilised within the field.  Interestingly none of the papers reviewed 
utilised experiments. Crouch and Pearce (2012, p.143) discuss the use of action 
research within design, identifying it as ‘perhaps the most powerful and liberating form 
of research available to practicing designers’. Crouch and Pearce (ibid.) note that there 
is a close connection between the philosophy of action research and the notion of 
praxis since within action research the connections between thought and action, 
particularly in professional contexts, become central to the research process. 
Unsurprisingly, action research is popular amongst studies in which the researcher is 
embedded within an organisation and utilising design methods in order to improve the 
design practice of organisations. Accordingly, Swann (2002) notes that action research 
is particularly appropriate to design research in instances where the final outcome of a 
Survey/Questionnaire 
Danish Design Centre, 2015; Kretzschmar, 2003; Melander, 2015; 
Best et al., 2010; Essman and du Perez, 2009; Reuveni and Vashdi, 
2015; Seidel and Fixson, 2013; Mumford et al., 2007; Kiernan and 
Ledwith, 2014; Gray, 2014; Kovačević, 2008; Ananiadou and Claro, 
2009.
Deskwork Talke et al., 2009; Moultrie and Livesey, 2009; Whicher et al., 2011.
Case study
Essman and du Perez, 2009; Sørensen, 2015; Gardien and Gilsing, 
2013; Wolff and Amaral, 2008; Dell’Era and Verganti, 2009; 
Cantarello et al., 2011; Cautela and Zurlo, 2012; Battistella et al., 
2012; Starter and Wrigley, 2016; Kotabe et al., 2002; Seidel and 
Fixson, 2013.
Literature review/
Theoretical papers
Kimbell, 2011; Smith, 2001; Design Management Institute, 2015; 
Rae, 2015; Wolff et al., 2016; Wolff and Amaral, 2008; Lutters et al., 
2014; De Goey, 2016; Battistella et al., 2012; Beltagui et al., 2012; 
Ravasi and Stigliani, 2012; Martins and Terblanche, 2003; Moultrie et 
al., 2007.   
Observation Rubenstein et al., 1976.
!61
project is undefined, because of its inherent flexibility and openness. Subsequently 
action research is common amongst those utilising a research through design 
approach as it is conducted within practice (Kemmis and Mctaggart, 2003). 
Similarly, case studies have been utilised in instances where the researcher is less 
influential on the final outcome of a project. A range of single and multiple cases are 
presented within the literature, with single case designs reflecting unique or extreme 
cases within the field of research, as seen in the work of Sørensen (2015). A single 
exploratory case design allows the researcher to pursue the research questions with a 
focus on the deeper internal and cultural phenomena of a case (Yin, 2014), however it 
makes it difficult to generalise the conclusions across multiple organisations (ibid.). 
Alternatively, a multiple case design is beneficial in ensuring that the findings in a 
particular study can be replicated (Yin, 2014), which allows the analysis of cases to be 
treated as a series of independent experiments (Brown and Eisenhardt, 1997).   
Further variance can be seen in the range of specific techniques that have been 
utilised across the literature, however semi-structured interviews were one of the more 
popular choices in this domain. This is perhaps to be expected, as according to 
Holloway and Wheeler (2010), semi-structured interviews are the most common type of 
interviews utilised within qualitative research. Semi-structured interviews combine 
specific questions in order to bring forth the foreseen information and open-ended 
questions in order to elicit unexpected types of information from the participants (Hove 
and Anda, 2005). The flexibility of the method is one of its primary advantages, in that it 
allows researchers the opportunity to explore issues that arise spontaneously yet keep 
focused on the initial research question through a series or predetermined questions 
(Berg, 2009). Similarly, higher participation rates may have also factored into the 
popularity of studies utilising semi-structured interviews within design research, with 
several authors noting that the response rate of semi-structured interviews is 
particularly high, especially when compared to surveys in which participants may not 
have the confidence to write down responses (Kidder and Selltiz, 1981; Bailey, 1987; 
Louise-Barribal and While, 1994).  
Taking the variety of research designs and approaches into account, alongside a 
search for further methods, two research strategies initially appeared to be particularly 
relevant in acquiring the data necessary to answer the focal research question. They 
can be categorised as participant observation and repertory grid interviews.   
4.4.1 Participant Observation 
Through an action research approach, participant observation is ‘a method in which a 
researcher takes part in the daily activities, rituals, interactions, and events of a group 
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of people as one of the means of learning the explicit and tacit aspects of their life 
routines and their culture’ (Dewalt and Dewalt, 2011, p.1). Participant observation 
allows a deep understanding of the tacit aspects of a situation, which allows a 
researcher to understand nonverbal communication, and anticipate and understand 
responses. This shapes interactions with others and, more fundamentally, shapes the 
interpretation of the data (ibid.). More recently this type of research, within the domain 
of design, has fallen at the intersection of ethnography, participatory action research 
and socially responsive instructional design (Barab et al., 2004).  
In the early stages of the research project, participant observation appeared to be the 
most suitable research strategy for the study. The intention of the researcher was to 
integrate within an organisation through the position of an internship, in order to gain a 
first hand perspective of the way in which organisations implemented design-led 
approaches to innovation. The primary appeal of the method was the extent to which it 
provided the opportunity to consider explicit and tacit knowledge simultaneously, within 
the environment in which they were generated. Data would have been collected 
through interviewing collaborators within the organisation, whilst a reflection-on-action 
approach (Schön, 1991) would have been adopted in order to understand the research 
activities at a more tacit level. Whilst the approach seemed like a suitable one, it soon 
became apparent that it would be particularly difficult to implement.  
When attempting to recruit participants for the study, the organisations approached 
seemed reluctant to engage with the research to the extent that was necessary in order 
for the appropriate data to be collected. One particular organisation seemed keen to 
engage, with the decision to go forward with the study falling to the Chief Design 
Officer of the organisation who then decided that it would conflict with on-going 
consultancy work within the organisation and therefore wouldn’t be appropriate at that 
time. This difficulty is echoed by Salvador et al. (1999) who finds that those who would 
most benefit from this type of work within a corporate setting are also those most likely 
to question its relevance, given that it challenges the traditional operating perspectives 
of business and production. On reflection, participant observation is clearly a suitable 
methodology for collecting the data, however getting to a position where an 
organisation is willing to engage with the research is extremely difficult. The approach 
could be utilised within future studies, however engagement with organisations would 
need to be sought during the early stages of the research, ideally with pre-existing 
contacts, due to the time and efforts needed to successfully arrange a collaboration.         
4.4.2 Repertory Grid Interviews 
Björklund (2008) expresses that the repertory grid method is capable of eliciting 
underlying tacit knowledge by offering a rich source of interpretative data that can be 
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explored collaboratively with respondents. A repertory grid is a table or matrix that 
contains data capable of eliciting personal constructs in relation to a given topic. The 
method was derived by Kelly (1955), who expressed that people are continually 
engaged in the process of devising new theories, testing hypotheses based on these 
theories and acting on their findings. The process has been described as personal 
construct theory, in which individuals construct rational worlds based on their 
experiences, shaping a pattern that can be defined as ‘personal constructs’ (ibid.). The 
repertory grid is a way of articulating these constructs and revealing the way in which 
people organise their social world. The system of personal constructs then becomes a 
repository of what a person has learned, a statement of their intent, and the values by 
which they live (Candy, 1990). Through the repertory grid method, respondents build 
up a construction of their own reality in given situations and derive more and more 
constructs until eventually a complex picture of one’s reality is formed; thus 
demonstrating the way in which a person organises their social world, which is then 
open to interpretation (Gribbin et al., 2016).  
A repertory grid takes the form of a table or matrix that can contain either quantitative 
or qualitative data. Tables consist of elements, which define the area of study and rows 
of constructs, which are themes that link various elements together (Giles, 2002). 
Constructs in the grid are always bipolar, meaning that thy comprise two opposing 
values, which helps to ensure that they can be distinguished from other concepts. 
When conducting a repertory grid interview, the facilitator can ask questions in a way 
that targets emergent and implicit constructs (Fransella et al., 2004). Emergent polls 
can be derived by asking a person to explain a way in which two elements of a triad are 
in some important way similar and thus different from the third element. In order to 
uncover implicit constructs, the facilitator can then ask how the third element is different 
from the two that were stated to be similar. Within this triadic approach to construct 
elicitation, it is also possible to elicit further constructs from the initial constructs that the 
subject provides through a procedure called laddering. Hinkle (1965) describes 
laddering as creating constructs of a higher order of abstraction than those elicited from 
the original triads and it is carried out by asking participants to generate further 
constructs based on the ones already identified (Crudge and Johnson, 2007). Through 
this process, the repertory grid is capable of eliciting implicit constructs that would not 
be possible to elicit through regular interview techniques as the information is not 
typically stored in verbal form. Therefore, asking participants to consider implicit 
constructs in this way begins to uncover some of the tacit knowledge that they possess 
(Gribbin et al., 2016).  
There are several advantages to the repertory grid method; in particular it allows a 
researcher to understand the world view of others without misinterpretation from an 
outside source. It is easy to talk to a person and believe that we have understood them, 
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however through a repertory grid interview their personal constructs are well 
understood, minimising the risks involved with our own thinking being transferred to the 
situation (Jankowicz, 2004). Spending time developing bipolar constructs ensures that 
there is minimal interruption from the facilitator leading to specific insights into 
situations, reducing the potential for bias as a research method. Conversely, authors 
have found that the time taken to implement the repertory grid can be one of the 
primary disadvantages to the application of the method, particularly when compared 
against alternative psychometric tests (Anderson, 1990; Tofan et al., 2011).  
Taking everything into account, the repertory grid method appeared to be a suitable 
candidate for a research methodology. The suggestion that the interviews were capable 
of eliciting tacit knowledge through the generation of constructs made the method 
particularly appealing, as it would have been able to provide firm insights into the 
underlying knowledge necessary in order to successfully implement DLI. As a result, a 
pilot study was conducted in order to test the suitability of the method for this particular 
piece of research. The pilot study consisted of a combination of repertory grid 
interviews and observation of a student cohort as they carried out a project for a 
multinational consumer goods organisation that focuses on the production of health, 
hygiene and home products. The project itself lasted for three months, in which the 
students were expected to generate a range of solutions that focused on a specific 
problem relating to the packaging of products. The student team consisted of six 
postgraduate students in total, four of which had a background in business or 
management and the remaining two specialised in design. The student project team 
was also supplemented by the advice of various lecturers from the University.   
In this instance, the repertory grid interviews that were carried out upon completion of 
the student project provided a range of insights into the individual learning of the 
students throughout the course of the project, however the responses of the students 
were not as detailed as was anticipated prior to facilitating the interviews. In particular, 
students struggled with the concept of laddering constructs, which meant that the 
method failed to live up to its potential as a tool for eliciting implicit constructs that are 
capable of providing insight into the tacit knowledge that was utilised throughout the 
project. Subsequently, it was determined that the repertory grid technique would need 
to be subject to further refinement in order to be suitable for the remainder of the 
research project, particularly in order to be capable of offering insights beyond that 
provided by easier to implement methods such as semi-structured interviews. At the 
time of completing the pilot study, the turnaround before starting the next case study 
was relatively short, which meant that there was not enough time to further refine the 
method before collecting the remaining data for the study. Subsequently, alternative 
methods were utilised.  
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It is worth noting that the findings from the pilot study did generate insights that were 
relevant to the study, particularly regarding understanding the disciplinary dynamics 
within multidisciplinary teams. These findings are presented in the paper 
‘understanding the dynamics of attitudes within a design and business focused 
collaboration’ (Gribbin et al., 2017). Future research should seek to refine the repertory 
grid methodology and apply it within this context in order to build on the findings 
presented as part of this research, particularly in relation to understanding the tacit 
knowledge required in order to successfully implement design-led approaches to 
innovation.   
4.4.3 Other potential methods  
Other potential methods that were considered as part of the study include grounded 
theory and appreciative inquiry. Grounded theory was initially proposed by Glaser and 
Strauss (1967) as a systematic generating of theory from data that itself is 
systematically obtained from social research’ (Glaser, 1978). It is an inductive method 
of generating theory through the simultaneous collection and analysis of data with the 
goal of generating relevant and significant knowledge through social research. Its 
limitations surround researchers blurring methodological lines by selecting purposeful 
instead of theoretical sampling (Charmaz, 1990), which must be controlled by sampling 
based on emerging theory. Grounded theory appeared to be a viable option alongside 
the repertory grid interview strategy, whereby the goal was to derive fresh insights into 
the case studies through the exploration of emergent tacit knowledge, which is 
highlighted by its use alongside case study research within Gribbin et al., (2016), 
however once repertory grid became a less viable option the use of grounded theory 
was also reconsidered.    
Appreciative inquiry has been described as a methodology that takes the idea of social 
construction of reality to its positive extreme; with a particular emphasis placed on 
metaphor and narratives, relational ways of knowing on language and on its potential 
source of generative theory (Gergen, 1994). According to Cooperrider and Whitney 
(2001, p.614) 'appreciative inquiry is about the co-evolutionary search for the best in 
people, their organisations, and the relevant world around them’. It involves the 
systematic discovery of what gives life to a living system when it is most effective and 
capable in economic, ecological and human terms, whereby the goal is to determine 
factors that strengthen the systems capacity to apprehend, anticipate and heighten 
positive potential (ibid). Bushe (1995) describes appreciative inquiry as the most 
important advance in action research in the past decade, however appreciative inquiry 
is fundamentally a constructionist view of organisational behaviour as opposed to the 
constructivist philosophy adopted as part of this research study. As a result, it was not 
compatible with the chosen research strategy.    
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4.4.4 Summary of explored methods  
Section 4.4 has outlined relevant research methods across the design and 
management research studies that were prominent within the literature review 
chapters, 2.0 and 3.0, in order to evaluate suitable methods for this study based on the 
wider research field. This analysis led to a discussion of participant observation and 
repertory grid based interviews as potential methods of data collection for this study. 
Both of these methods were explored during the early stages of the research process, 
however for various reasons, such as access to organisations and time restraints, they 
were deemed unsuitable with the context of the study despite their initial promise. The 
next section will outline the methods that were utilised as part of the final research 
design.  
4.5 Approach to literature review 
Literature reviews have been described as ‘an essential feature of any academic 
project. An effective review creates a firm foundation for advancing knowledge. It 
facilitates theory development, closes areas where a plethora of research exists, and 
uncovers areas where research is needed’ (Webster and Watson, 2002, p. xii). Thus, a 
researcher cannot perform original or significant research without first understanding 
the literature in the field (Boote and Beile, 2005). Jancovicz (2005) also notes that a 
literature review also includes a search for an analytical framework, or frameworks, 
which can be used in order to test a hypothesis or systematically investigate a set of 
issues. Ultimately, the purpose of a literature review is to demonstrate an 
understanding of a subject including theories that have evolved over time, including the 
strengths and criticisms of them, in order to establish a solid foundation for future 
research (Baker, 2000). 
The literature search process was on-going throughout the project in order to ensure 
that recent developments within the field were taken into account as the study 
progressed. Despite this, the majority of the literature search was conducted in two 
distinct phases at the beginning of the project. The first of which was a divergent 
process covering a range of subjects including the domains of design, design 
management, knowledge, business processes, organisation theory, organisational 
culture, and much more. This broad foundation was essential in understanding the 
wider field of influential research in order to understand its impact on the focal area of 
study. The second stage of the literature review process was convergent, focusing 
specifically on the way in which organisations implement design-led approaches to 
innovation; in particular through the lens of maturity frameworks as a tool to understand 
the process. The second stage was important in contextualising the findings from the 
study and identifying potential areas of new knowledge for the research.   
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4.6 Design of the study  
This section will document the methodological choices that were made throughout the 
research process in order to collect the data set.  
4.6.1 Case study research 
The collection of primary data occurred under the general guidance of a case study 
approach. Yin (2014, p.2) describes a case study as a methodology capable of 
investigating ‘a contemporary phenomenon in its real-world context, especially when 
the boundaries between phenomenon and context may not be clearly evident’. 
Cresswell (2002) offers a similar insight, claiming that a case study is a problem to be 
studied, which will reveal an in-depth understanding of a case or bounded system, 
which involves understanding an event, activity, process or one or more individuals. In 
line with the research philosophy adopted by this research, Baxter and Jack (2008) 
note that the case study approach is often based on the constructivist paradigm in 
which the truth is relative and dependent on one’s perspective. Eisenhardt (1989) 
suggests that case studies frequently combine a variety of methods, which may be 
qualitative or quantitative in nature. Within this study, semi-structured interviews play 
an important role in the data collection process, whilst aiming to adhere to the outlined 
units of analysis.  
According to Yin (2014) a case study design should be considered in instances where 
either: the focus of the study is to answer a how or why question, the researcher is 
unable to manipulate the behaviour of those involved in the study, when the researcher 
intends to uncover contextual conditions because they are relevant to the phenomenon 
under study, or when the boundaries are unclear between phenomenon and context. 
The research question of ‘how do multinational science and technology-led 
organisations adopt a design-led approach to innovation?’ fits Yin’s (ibid.) clarification 
of when a case study would be appropriate. Equally important in answering the 
research question is the context in which design is being implemented, as each 
individual case has a number of factors within the operating context of the organisation 
that must be considered in evaluating the success of implementing DLI into 
organisational strategy.  
Within case study methodology, Yin (2014, pp.7-8) offers three distinct types of study: 
exploratory, descriptive and explanatory. Exploratory cases are those that have a 
purpose of exploring a phenomenon within its real-world context, whereas descriptive 
studies aim to describe the case in its real-world context and an explanatory study aims 
to explain how or why a condition came to be. In addition to the three types of case 
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study proposed by Yin (ibid.), Stake (1995) uses the term intrinsic to describe cases in 
which the researcher has a genuine interest in a case and uses the approach with the 
intent to better understand a case, as opposed to undertaking a case because it 
illustrates a particular problem. Baxter and Jack (2008) argue that this approach differs 
in approach to the others in that the purpose is not to understand a generic 
phenomenon but instead to understand a single example within a context of interest to 
the researcher. Stake (Ibid.) also outlines instrumental cases as those in which the aim 
of the study is to provide insight into an issue or help to refine a theory, where the case 
is often playing a supportive role to the research by facilitating our understanding of 
something else. The approach of an exploratory case study is best suited to this 
research; due to the initial aims of the research, where the goal is to explore DLI within 
the context of various organisations in order to determine whether any conclusions can 
be made in relation to best practices for implementing DLI within similar organisations.  
Within exploratory case studies, there are various approaches that can be taken with 
regards to research design. Yin (2014) outlines four basic types of designs for case 
studies, outlined in Figure 3.  
 
Figure 3: Types of case study (Yin, 2014, p.50). 
The first decision facing a researcher at this stage is whether to adopt a single or 
multiple case design. According to Yin (2014), single case designs are appropriate in 
five particular circumstances where the rationale is having either a critical, unusual, 
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common, revelatory, or longitudinal case. Each particular circumstance has a clear 
rationale for adopting a single case design, however the design is vulnerable to 
criticism in that ‘they require careful investigation of the potential case, to minimise the 
chances of misrepresentation and to maximise the access needed to collect the case 
study evidence’ (ibid., p.53). Alternatively, Yin (2012) notes that the multiple case 
design is usually more difficult to implement in comparison to a single case design 
requiring both greater resources and time, however the resulting data can provide 
greater confidence in the findings. This is echoed by Herriott and Firestone (1983) who 
note that multiple case study designs offer evidence that is more compelling, leading to 
a more robust study. Thus, the selection of a multiple case design aims to examine 
complementary facets of the main research question in which two or more cases 
deliberately try to replicate findings under similar conditions. The multiple case design 
is utilised within this research, with the intention of producing similar findings across 
three specific cases, which can then be generalised to future cases under similar 
conditions. 
The researcher must then make a choice between a holistic or embedded approach 
towards the unit(s) of analysis utilised in the study. As highlighted in Figure 3, holistic 
approaches focus on a single unit of analysis within each case whereas an embedded 
approach utilises multiple units of analysis. Gerring (2013) defines a unit of analysis as 
a spatially delimited phenomenon observed at a single point in time or over a period of 
time. Tellis (1997) notes the importance of units of analysis within case study research, 
indicating that the specification of the unit of analysis provides internal validity to the 
research as data collection and analysis is utilised in testing proposed theories. The 
study adopts multiple units of analysis influenced by the chosen analysis framework, 
which is expanded upon in Section 5.2. In order to understand how DLI was integrated 
across organisations the data collection strategy aimed to capture the views of various 
stakeholders across different stages of the implementation process where possible in 
order to understand how the influence of design in decision making changes over time. 
Subsequently, the study is adopting a multiple case embedded case study design.  
4.6.2 Selection criteria  
When adopting a multiple case study approach the selection criteria centres on the 
concept of external validity, ensuring that the generalisability of the findings can be 
established through the replication logic of the multiple case design(Cresswell, 1994; 
Shakir, 2002). Within the multiple case design there are two types of replication that are 
sought after (Yin, 2014). Literal replication occurs in instances where typically three to 
four cases are selected to predict similar results when rival theories are grossly 
different (ibid.). Conversely, theoretical replication is utilised in instances where cases 
are selected in order to predict contrasting results across two sets of three to four 
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cases, when rival theories have subtle differences (ibid.). This study seeks to establish 
literal replication across three cases in order to extend emergent theory (Eisenhardt, 
1989). The selection criteria were developed as follows:  
Each of the selected cases had to be engaged in embedding DLI within the 
organisation. It was identified that potential organisations could have been at one of 
three different stages of implementation and still be considered relevant to the findings 
of the study. In the first instance, the organisation could have been about to embark on 
utilising DLI alongside their innovation practices. In this case, the researcher would 
follow their progress over a period of time in order to gain insights into the initial 
barriers and enablers to integrating design within organisations. Another possibility was 
engaging with organisations that were some way through implementing design 
practices. Design would not yet be in an influential position strategically, however it 
would have progressed towards that aim from having identified DLI as a potential value 
source to the organisation. Finally, the organisation may have recently sought to 
embed design into their practices and had somewhat succeeded in their attempts. In 
this instance, the focus would be on reflection in order to understand the processes 
that the organisation had gone through in order to achieve their goals. In each 
instance, the cases would provide data relevant to the research question, with the 
primary differentiator being the perspective from which the data was collected, 
depending on the stage of implementation each organisation was at.      
In order to meet the criteria of the research question (outlined in Section 4.1) and 
generate new knowledge, it was determined that multinational organisations would be 
most appropriate for the study. The literature review outlined an abundance of studies 
that focused on design integration within SMEs in order to add business value, 
however there was a lack of significant studies that had a focus on design integration 
within larger firms. In reaching out to organisations to take part in the study, it soon 
became apparent that the firms most willing to engage with the study had strong 
foundations in either science or technology. Thus, given that the relevance of the 
research was applicable across all sectors of corporate manufacturing industry, it was 
logical to refine the selection criteria further to specify that selected organisations would 
have a background in one of these two areas in order to improve the generalisability of 
the findings towards a specific industry sector.  
Finally, factors surrounding the logistics of utilising particular organisations as cases 
were considered. Factors such as the willingness of an organisation to engage with the 
research were considered at this stage, as well as factors surrounding the scheduling 
availability of each organisation in relation to the wider project. Each of the final cases 
had previously engaged with Northumbria University in some way, which meant that 
they had shown a willingness to engage with research previously. Building on this 
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existing relationship led to success in recruiting cases, particularly in comparison to 
instances where organisations had been approached independently. Furthermore, the 
geography surrounding each of the cases also played an important role in the 
research. Although all three cases are multinational organisations, they each have 
facilities located in the North of England, which made it easier to coordinate the 
research within cost and timeframe restriction.   
Each of the aforementioned selection criteria led to the final selection of three cases: 
Organisation A, Organisation B and Organisation C. A brief summary of each 
organisation is provided below with a more detailed explanation of their activities in 
relation to implementing DLI provided in Chapter 6.0.  
Organisation A is a Fortune 500 US manufacturing company which specialises in 
engineering, focusing on the creation of a variety of products that range from motion 
control technologies to industrial filtration. They had recently succeeded in integrating 
design into their innovation processes at a regional level across Europe and have 
ambitions to grow the influence into international divisions. The aim of this case was to 
understand the factors that underpinned the success of the division in implementing a 
design-led approach to innovation.  
Organisation B is a multinational fast moving consumer goods organisation who have 
a global portfolio of over four hundred brands. They are some way towards design 
having an influence at the strategic level, however they have faced several internal 
barriers in their attempts. Here the aim was to understand how design-led approaches 
to innovation has established the discipline within the organisation currently, as well as 
understanding the barriers that are making future growth difficult.  
Organisation C is a global manufacturer and supplier of subsea equipment based in 
the North of England. Their innovation processes have traditionally relied upon 
incremental innovation to existing products, however recent market trends have meant 
that they are looking to design in order to differentiate themselves from their 
competitors in a difficult market space. The aim was to understand the initial stages of 
design integration into the organisation and track the project over a period of time.  
Data collection across each of the three cases involved interaction with a variety of 
stakeholders. The specific way in which the data was collected will be discussed next.   
4.6.3 Semi-structured interviews  
As mentioned in Section 4.6.1, either qualitative or quantitative methods can be utilised 
as part of case study research. This study has adopted a qualitative approach, guided 
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by an overarching philosophy of constructivism, in the form of semi-structured 
interviews. The process of interviewing has been described as ‘a conversation with 
purpose’ (Kahn and Cannell, 1957, p.157), with semi structured interviews containing a 
predetermined order of questions whilst enduring flexibility in the way issues are 
addressed by participants (Dunn, 2005). Semi-structured interviews have been 
described as one of the most commonly used qualitative methods (Kitchin and Tate, 
2000) and are also prominent within design research, as highlighted in Table 3.   
Despite the prevalence of semi-structured interviews within the literature, there are 
associated limitations and weaknesses to the method that needed to be considered. 
Marshall and Rossman (2006) identify several limitations to the approach, with the 
most relevant to this particular study being: the necessity for cooperation from 
interviewees, the time consuming nature of data analysis, and the quality of the data in 
relation to the theoretical framework of a study. Cooperation from interviewees is about 
ensuring that responses to questions give an accurate picture of events, particularly in 
circumstances where there may be an element of discomfort in sharing the information 
necessary for the research (ibid.). Additionally, Douglas (1976) notes that there may be 
instances in which participants have ulterior motives for being interviewed and feel like 
they have good reason not to be truthful in their responses. Approaching organisations 
that had previously collaborated with the University in some capacity was useful in 
mitigating the limitations surrounding the cooperation of interviewees, as there was 
already an inherent level of trust that stemmed from previous collaborations. 
Furthermore, interviewing multiple people within each case helped to triangulate the 
data and ensure that the responses of interviewees were consistent within the context 
of the study and therefore represented an accurate and truthful account of the situation.  
Within this study, the precise nature of semi-structured interviews differed in each case 
based on the stage an organisation was at in terms of integrating DLI. Within 
Organisations A and B, the interviews took place after each organisation had integrated 
design to a certain extent. The interviews in these cases were specifically aimed at 
helping participants to reflect on the process that they had been through in order to 
integrate design into their innovation practices. Due to the timing of the study, it was 
possible to conduct interviews during the initial stages of the integration of design 
practices within Organisation C, as well as after a period of approximately a year. 
Within this specific case, the initial interviews focused on the position of design at the 
beginning of the project as well as identifying the intentions of the organisation going 
forward. In the follow up interviews it was possible to ask questions relating to the 
progress that design has made over time and ask participants to reflect on their 
previous expectations for the work.  
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A summary of each case is provided in Table 4, including details of the people that 
participated in the research. In total, thirteen interviews were carried out with eleven 
people between October 2016 and February 2017. The duration of the interviews 
typically lasted between fifty minutes and one and a half hours. Each of the interviews 
was then audio transcribed word for word in order to aid the analysis process, 
examples two different transcripts can be found in Appendix A.  
Table 4:  Interview data sources.  
The construction of interview questions is also a critically important stage in the semi-
structured interview procedure. Several types of questions may be utilised across an 
interview including experience questions, opinion questions and feeling questions 
(Hove and Anda, 2005), with the primary goal of avoiding questions in which 
participants can only answer yes or no. The interview questions for each organisation 
differed depending on the stage that they were at in terms of integrating DLI, however 
the questions remained consistent in asking about specific themes identified in the 
analysis framework prior to conducting the interviews. Further information on the 
analysis framework can be found in Section 5.2, whilst the consistently applied 
questions can be seen in Table 5.  
Organisation Interview schedule Data sources
A Post integration
5 interviews: Industrial designer, Division 
marketing manager, Division engineering 
manager, engineer, Design lecturer 
B During integration 2 interviews: Designer, Design practice capability manager
C Before & during integration
6 interviews: Design consultant (twice), 
Principal engineer (twice), Programme 
manager, Head of regional innovation centre
1 Can you briefly describe the organisation?
2 What is your official job title and how long have you held the role?
3 What are your key responsibilities within the organisation?
4 Can you describe the role that design currently plays within the organisation’s innovation processes?
5 How has this changed since the beginning of the intervention?
6 To what extent is the organisation supportive of the design process?
7 What is the overarching view of risk within the design process?
8 Where does design fit in relation to other key functions within the organisation?
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Table 5: Foundation of questions for semi-structured interviews. 
4.6.4 Identifying research participants and data sources 
In order to protect the anonymity of the project stakeholders and organisations involved 
in the research, everyone that was interviewed as part of the data collection has been 
anonymised in order to preserve the security of their identity. To facilitate this process, 
pseudonyms have been adopted in order to enable fluent reading of the narrative. To 
derive appropriate pseudonyms, the names of the project stakeholders have been 
replaced with randomly selected names that use the first letter of their job title, as 
highlighted in Table 6. 
9 What design capabilities does the organisation currently have and how has this changed since the introduction of design?
10 What role, if any, does design play in setting organisational objectives?
11 How defined are design processes within the organisation? Has a set way of working emerged?
12 To what extent do other disciplines understand the output of the design function?
13 Can you describe the background of the design project?
14 What was the anticipated value of introducing design and how do the outcomes of the project compare with this anticipated value?
15 Can you describe the main barriers faced throughout the introduction of design?
16 Are any of these barriers still in existence? 
17 What were the key knowledge gaps in relation to integrating design-led innovation?
18 Are there any knowledge gaps still present in the organisation that you feel capable of describing?
19 Since the completion of the project, can you describe the impact that it has had on the innovation processes of the organisation?
Case Pseudonym Job title
A Sarah Senior Lecturer (Design)
A Isaac Industrial Designer
A Emma Engineering Manager
A Mark Marketing Manager
A Paul Principal Engineer
B Penny Packaging Designer
B Chris Capabilities Manager (Design Practice)
C Harry Head of Regional Innovation Centre
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Table 6: Pseudonyms of project stakeholders alongside their job titles.  
In discussing the outcomes from these interviews, all future statements from specific 
individuals can be traced back to the original location within the interview transcripts. 
Appendix A provides two sample transcripts, Isaac from Organisation A and Penny from 
Organisation B. A coding system is utilised to allow the reader to accurately trace 
statements back to the interview in which they occurred. The coding system works as 
follows: Figure 4 shows a section of the interview with Isaac, which occurs on page 9 of 
the transcription. A quotation or statement originating from this section of the interview 
would be denoted as (Isaac, p.9). In instances where participants have completed 
more than one interview, quotes will be coded with i1 or i2 in order to highlight whether 
the quote originated before the integration of design into the organisation or upon 
completion of the project. This is the case in Organisation C, where both Claire and 
Philip took part in an interview before and after the integration of design. In the case 
write up, this will look like (Claire i1, p.1). 
Figure 4: Sample taken from Transcript 1 in Appendix A. 
4.6.5 Ethical issues 
According to Berg (2009, p.60) ‘social scientists, perhaps to a greater extent than the 
average citizen, have an ethical obligation to their colleagues, their study population, 
and the larger society’, given the extent to which social scientists investigate the social 
lives of other human beings. Several steps were taken in the collection and analysis of 
the data to ensure that appropriate ethical consideration was given to the research 
C Peter Programme Manager
C Philip Principal Engineer
C Claire Consultant (Design Strategy)
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process and that the research was conducted in line with the ethics guidelines 
established by Northumbria University.  
In carrying out the study, the research utilised an informed consent approach. Berg 
(2009, p.87) defines informed consent as ‘the knowing consent of individuals to 
participate as an exercise of their choice, free from any element of fraud, deceit, 
duress, or similar unfair inducement or manipulation’. Berg (ibid., p.88) also notes that 
it is common for researchers to obtain consent in writing through the production of 
informed consent forms which contain ‘a written statement of potential risks and 
benefits and some phrase to the effect that these risks and benefits have been 
explained. As a rule, these slips are dated and signed by both the potential subject and 
the researchers or their designated representative. It is usual for the researcher to 
briefly explain the nature of the research in this informed consent document, as well as 
offer an assurance of confidentiality and protection of the participant’s anonymity’. This 
approach was followed closely within the data collection, with two separate informed 
consent forms being created. The first of which was utilised in the initial establishment 
of each case and explained the study to a representative from a senior management 
role that had the authority to authorise the research within the organisation. An 
example of this form is provided in Appendix B. The second consent form was 
presented to individuals at the beginning of each interview and contained an 
explanation of the study alongside a guarantee of anonymity in the publishing of 
findings. It was also explained to individuals that they had the right to withdraw from the 
study up to the point that the data analysis process had been completed. An example 
of this form is also provided in Appendix B. 
4.7 Limitations to research approach 
As identified in Section 4.4, both participant observation and repertory grid appeared to 
be potentially suitable methods to follow in the collection of the data. The primary 
benefit to both of these methods is that they appeared to be capable of presenting an 
opportunity to capture tacit knowledge within particular cases, either through an action 
research approach supplemented with reflection on behalf of the researcher or by 
facilitating reflection amongst participants. These approaches were deemed unsuited to 
the final study due to a difficulty in securing appropriate cases for participant 
observation and the need for further refinement in the repertory grid method. 
Subsequently, the research adopted semi-structured interviews in order to explore the 
research method, which was capable of generating appropriate data, however this data 
focused on explicit knowledge that participants were able to communicate as opposed 
to tacit knowledge through reflective practice. This leaves space for future research to 
adopt one of the two aforementioned methods as a way of collecting supplementary 
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data to this study and perhaps understanding some of the tacit knowledge required in 
the successful implementation of DLI.    
Another limitation to note is that the involvement of a University across all three cases 
has implications to the way in which the research was carried out. Primarily, this was 
because the University involvement meant that the final cases may not be indicative of 
the way in which DLI is integrated during circumstances where a University is not 
involved in the process. In these situations, it is possible that the integration is led by 
external design consultants or an existing internal design resource, which is not 
necessarily reflected across the three cases in this study. In particular, the availability of 
staff in each case had the potential to impact timescales, as well as pressures 
surrounding University term cycles. Had the organisations solely enlisted the help of 
external design consultants rather than University, some of these restrictions would not 
necessarily have existed. 
Additionally, it was difficult to carry out further methods in order to validate the data 
findings. Across each of the cases, job rotation meant that people who were 
interviewed as part of the study were no longer in the same job roles once the data had 
been successfully analysed. Furthermore, many of the people who were interviewed as 
part of the initial study had moved on to roles within other companies by the time the 
analysis process had been completed. This made it difficult to bring multiple 
participants together to participate in further activities such as workshops or interviews 
as a tool for data validation. This is perhaps a reflection on the nature and difficulty in 
carrying out this type of longitudinal research within larger organisations, whereby 
organisational change is a common feature of the day to day operating environment 
and as a result, organisations are in a constant state of flux. This is typified by 
Organisation B, in which job rotation is an essential part of roles within the company 
(as discussed in Section 6.3.4c). 
4.8 Summary 
This chapter has presented a detailed discussion of the philosophical and 
methodological choices that have underpinned the research process, a summary of 
which can be seen in Figure 5 which represents the methodological choices on the 
research onion diagram adapted from Saunders et al. (2009).   
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Figure 5: Methodology summary 
The chapter presented a discussion of the relativist ontology and constructivist 
epistemology, which have supported critical decisions in selecting an appropriate 
research methodology for the study. Constructivism was particularly relevant to the 
study in that it emphasises that people create models of the natural world, thus 
knowledge is always a human and social construction. An approach of research into 
design was also specified (Frayling, 1993) as a useful frame for guiding the research in 
relation to wider design and management research.  
Furthermore, a discussion of relevant methodologies within design and management 
research was presented. This led to an overview of participant observation and 
repertory grid interviews as two of the most relevant methods that could have been 
adapted for the study. On further reflection, it was explained why these methods were 
not utilised in the final study, however have potential to be deployed as part of further 
research into the field, providing subsequent researchers have the available resources 
to overcome the shortcomings that were present at specific points during this study. 
Subsequently, the use of semi-structured interviews within the guidance of case study 
research was adopted as a suitable method of data collection across three 
organisational case studies. Having explained the way in which the data was collected, 
Chapter 5.0 will seek to outline the way in which the data was analysed.  
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5.0 Creation of a conceptual framework and the analysis of data  
Having presented the way in which the data was collected throughout the study, this 
chapter will focus on outlining the process utilised in analysing and synthesising the 
data acquired across each case study. The chapter will first explain the conceptual 
framework utilised in framing the analysis, before explaining how the data was coded 
within the framework in order to produce themes that have led to the generation of 
theory. 
5.1 Conceptual framework  
Critical to the analysis process is the use of a conceptual framework that can be 
utilised in order to make sense of the data. Miles et al. (2014) highlight the importance 
of a conceptual framework in order to explain the main factors that are being studied 
and the presumed interrelationships amongst them. They play a significant role in 
helping a researcher to decide the importance of selected variables and also provide a 
framework for determining the significance of relationships in the data. Theory building 
through the analysis process relies on ‘a few general constructs that subsume a 
mountain of particulars’ (ibid., p.21), with constructs such as culture, social intelligence 
and identity examples of labels that can be placed on intellectual ‘bins' containing many 
discrete actions, states, variables, categories processes and events. Understanding 
these ‘bins’ within the context of the study by naming them and being clear about their 
interrelationships is critical in devising a suitable conceptual framework (ibid.).  
Within the context of this study, maturity frameworks appear to be a suitable candidate 
for a conceptual framework that can be used in order to synthesise the data and relate 
it back to the initial research question of seeking to understand the way in which 
organisations implement design led innovation. Chapter 3.0 outlined the general uses 
of maturity frameworks within design research: as a tool for demonstrating design’s 
ability to add value to organisations, as a tool to describe maturity in the context of a 
product life cycle and as a tool for documenting design’s influence within organisation 
innovation processes. This section will build on the discussion of maturity frameworks 
presented within the literature review in order to establish the suitability of relevant 
frameworks that have potential to act as a conceptual framework for this study.  
Pettigrew et al. (2016) argue that few maturity frameworks provide insight into their 
derivation or underpinning theoretical foundations, either academic or business based 
and as a result provide a minimal basis for rigorous research. Despite this criticism, 
several frameworks have been utilised extensively in academic research to understand 
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the forms that design can take across organisations. In particular, the Danish design 
ladder, the Innovation capability maturity model, the Design Management Institute 
maturity matrix and the Philips framework all offer a substantive basis for research in 
the area. In order to distinguish between the frameworks, Table 7 documents the 
benefits and drawbacks to each of the frameworks in relation to their suitability for this 
particular piece of research. The first two columns of the table indicate the origin of the 
framework and the context through which it was initially devised. The levels and factors 
columns aim to describe the stages that design is said to follow in each model. 
Subcategories occur in two of the frameworks when outlining the factors, this is 
indicated in the table through the use of brackets to demonstrate the subcategories 
within the primary set of factors. Benefits and drawbacks to each of the frameworks are 
then considered, specifically in relation to their use as an analysis framework for this 
piece of work, as opposed to a more general critique of each framework. In order to 
compliment the reading of Table 7, a copy of each of the four frameworks is provided in 
Appendix C.   
Framework 
origin
Purpose/
Context Levels Factors Benefits Drawbacks
Design 
Management 
Institute 
(Westcott et 
al., 2013).
Highlight the 
value of 
design to 
organisations
5 3
• Grounded in 
professional 
practice. 
• Has been applied 
to multinational 
organisations.  
• Success being 
utilised as a 
benchmark for 
design integration. 
• Doesn’t explain 
individual factor 
criteria, leaving the 
framework open to 
interpretation. 
• Specific to 
highlighting the 
value of design 
rather than the 
strategic influence.
Danish 
design ladder 
(Danish 
Design 
Centre, 
2015).
Highlight the 
economic 
effects of 
design 
4 N/a
• Straightforward in 
visualising the 
path that design 
typically follows 
within 
organisations. 
• Commonly utilised 
in similar 
academic studies. 
• Generic and non 
industry specific.  
• Only measures 
integration 
outcomes at an 
operational level.  
• Inadequate 
description of non-
design. 
• Lack of detail 
surrounding the 
factors that effect 
the level rating. 
Philips 
framework 
(Gardien and 
Gilsing, 
2013).
Help 
organisations 
turn their 
design 
capability 
into a 
strategic tool. 
3 3 (9) 
• Derived within a 
multinational 
technology led 
organisation.   
• Documents the 
successful 
integration of 
design at the 
strategic level of 
an organisation. 
• Assumes an 
existing design 
capability within 
the organisation.  
• Specific to a single 
organisation. 
• Inadequate 
description of non-
design. 
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Table 7: Benefits and drawbacks of existing maturity frameworks in relation to the 
research question.  
Whilst there are clear benefits and drawbacks to each of the frameworks in relation to 
their suitability for this particular study, it was necessary at this stage to make a 
decision as to what framework offered the most appropriate lens through which the 
data could be viewed. In order to facilitate this process, a set of selection criteria were 
identified. Most importantly, an ideal framework would have a solid basis in academic 
theory, yet would also be grounded in professional practice. Furthermore, the 
framework would also need to be fluid in its understanding of design’s transition within 
organisations; providing a detailed explanation of the factors that effect the level of 
influence that design has at various times. A detailed explanation of various factors 
would provide clear units of analysis for the study, which is necessary when conducting 
case study research.   
Taking the selection criteria into account, the framework offered by Gardien and Gilsing 
(2013) within the context of Philips Design was chosen as the best available option for 
the analysis of data. The framework was derived in order to chart the transformation of 
design within Philips from an ad-hoc service provider to a function capable of 
influencing the strategic thinking of the organisation. To achieve this, the framework 
itself provides detailed descriptions of prominent features at each level of maturity, 
meaning that the framework can be utilised for benchmark design performance within 
other organisations. These descriptions are also suitable to provide the units of 
analysis for the dataset. 
   
Innovation 
capability 
maturity 
model 
(Essman and 
du Perez, 
2009).
Identify the 
fundamental 
principles of 
innovation 
that 
contribute to 
organisation
al innovation 
capability.
N/a 3 (11)
• Considers factors 
that are both 
internal and 
external to the 
organisation.  
• Highlights the 
relative strengths 
and opportunities 
to an organisation 
using quantitative 
measures based 
on individual 
perceptions.  
• Not specific to any 
single 
organisational 
context, therefore 
can be applied in a 
range of settings.  
• Strong focus on 
knowledge 
management. 
• Not specific to the 
design discipline 
and would need 
significant adaption 
in order to 
document the 
factors surrounding 
the integration of 
design within 
organisations.  
• Limited discussion 
surrounding 
integrating 
innovation into the 
organisation’s 
culture. 
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Furthermore, the framework meets the requirement of being developed within 
professional practice and thus is reflective of the outcomes that subsequent 
organisations might undertake should they follow a similar process in the future. 
Similarly, the framework also appears to have a degree of academic rigour. The 
authors identify design as an approach, design as a capability and design as an 
outcome as common features of academic research, however state that no studies had 
combined each of these facets in order to provide a holistic view of design integration. 
Wolff and Amaral (2008) independently proposes a similar finding, highlighting that 
competencies, processes and strategy are critical components of ‘design 
understanding’ within organisations and suggests that they should be components of a 
new scale capable of measuring the role of design within company performance. These 
two studies share commonalities in the way that they underpin the importance of ‘who 
designs’, ‘how they design’, and ‘what they design’ (Gardien and Gilsing, 2013, p.60), 
which is viewed through the design community within an organisation, the process of 
design thinking and co-creation that is utilised to generate new ideas collaboratively 
with other disciplines and the specific contribution that design makes to the business.  
Despite the benefits of the framework in relation to meeting the selection criteria, the 
drawbacks also need to be considered. One of the primary drawbacks of the 
framework is that it assumes an organisation has an existing design capability and 
therefore does not track the initial implementation stage. The phrase ‘non-design’ is 
extensively covered in other frameworks, in particular in the Danish Design Ladder, and 
is essential to any research considering how organisations develop from having no 
formal design capability into organisations that are capable of using design to influence 
company strategy.  
5.2 Adapting the Philips framework  
One of the main drawbacks of the Philips framework in relation to the current work 
stems from the assumption that organisations already have a level of design capability 
present. As Chapter 3.0 highlighted, this is not always the case and there are often 
organisations that have little to no formal design capability. As a result, it was 
necessary to adapt the framework in order to capture the earlier stage of design 
integration that is not covered in the existing Philips framework. In order to achieve this, 
the work of Aftab (2013) was built on, in particular a timeline of the projects that 
occurred within Philips prior to the time period discussed in the adaptation of the 
maturity framework (Appendix D). The timeline indicates that earlier projects within 
Philips were about understanding the essence of what design means to the 
organisation in its current format. This led to the creation of a ‘maturity level 0’, which 
describes the period prior to design’s integration as a formal function. Within Philips, 
design played an auxiliary role providing support to the other functions of the 
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organisation, however in a general framework this stage can also be utilised to 
describe the initial efforts of organisations to integrate design in a small way. This could 
be through the implementation of a design project with external stakeholders or by 
taking steps to employ designers within the organisation for the first time.  
Having used the timeline (Appendix D) to establish a maturity level 0 within the 
framework, it was also possible to use the timeline, alongside the existing framework 
responses, in order to derive criteria for design as an approach, design as an outcome 
and design as a capability at this stage. The descriptions at maturity level 0 are 
focused around understanding what design could be in the context of the organisation 
as well as understanding that design is likely to be an isolated function at this stage of 
its integration. As such, there will be increased tension between design and other 
functions caused by a lack of understanding surrounding the design process, which is 
mirrored in other disciplines having no awareness of the potential of design in creating 
business value. This is echoed by the statement that design is also likely to be seen as 
a subset of a separate discipline within the organisation, typically marketing, which has 
a profound effect on establishing a strategy for design within the company. Figure 6 
shows the adapted version of the framework that was used in the analysis process, 
with the included maturity level 0 being the primary change from the initial framework.        
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Figure 6: Adapted version of the Philips framework. 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5.3 Data cleaning 
The data collected from each case study totalled approximately eleven hours of 
combined audio. The first stage of the analysis therefore, was to convert the audio files 
into a common format that could be used to facilitate the analysis process. 
Furthermore, Miles et al. (2014) recommend that data should have the same layout, 
font size as well as highlighting the difference between interviewer questions and 
interviewee responses. Similarly, it is suggested that a consistent transcription style is 
used across all of the recordings in terms of the level of detail provided; thus a firm 
decision should be made beforehand about including aspects such as pauses, 
mispronunciations or incomplete sentences (ibid.). Rahm and Do (2000) describe this 
process data cleaning, with the purpose of removing any errors or inconsistencies from 
individual data sources. As part of the data cleaning process, all of the interview audio 
files were transcribed by an independent transcription service and then checked for 
accuracy and anonymity by the researcher. 
5.4 The data coding process 
This data cleaning process resulted in several transcript documents for each of the 
cases, a sample of which are provided in Appendix A. At this stage, it was necessary to 
make a decision as to whether the coding process should be carried out by hand or 
facilitated by the use of coding software. Saldaña (2016, p.4) describes coding as a 
method of qualitative inquiry that is most often a word or short phrase that symbolically 
assigns a summative, salient, essence-capturing or evocative attribute for a portion of 
language-based or visual data. In carrying out this process, it is possible to use coding 
software such as NVivo in order to facilitate the process, with the alternative being to 
code the entire dataset manually by hand. Each approach is beneficial in particular 
circumstances, with the manual approach allowing the researcher to have more control 
and ownership of the work, whilst the electronic approach efficiently stores, organises, 
manages and reconfigures data to allow human analytic reflection (ibid.). The nuances 
of each approach are considered in greater detail within the following two sections.  
5.4.1 Overview of a qualitative software coding approach 
John and Johnson (2000) provide a detailed discussion surrounding the strengths and 
weaknesses of qualitative coding software, with primary benefits surrounding the 
validity and rigour of the approach. It can allow researchers to examine all data related 
to a topic without the presence of human tendencies to privilege data that fits with 
preexisting world-views. Furthermore, segments of data are unlikely to be lost or 
overlooked as the software will highlight all instances of a code within a dataset (ibid.). 
Practical benefits to the application of coding software have also been emphasised, in 
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particular the convenience and efficiency of the approach that can reduce the manual 
and clerical tasks associated with qualitative research (Russell and Gregory, 1993).  
There are, however, drawbacks to the use of qualitative coding software. In particular, 
there is concern surrounding the ability of software packages to integrate, analyse and 
meaningfully understand very large amounts of data (John and Johnson, 2000). 
Attempting to manage large volumes of data in this way also has the potential to lead 
to insubstantial analysis, because the focus of analysis would be on quantity rather 
than quality of meaning (Seidel, 1991). McLafferty and Farley (2006) also point out that 
the speed and efficiency of qualitative coding software can be offset by the time in 
which it takes a researcher to learn how to use and become familiar with a new 
software package.  
5.4.2 Overview of a manual coding approach 
The manual approach to coding is particularly useful in allowing a researcher to have 
greater control and ownership of the analysis process (Saldaña, 2016), which can be 
particularly useful within smaller scale studies (Bazeley, 2007). Saldana (2016) 
recommends handling the data in order to gain a literal perspective of the findings that 
is not always possible on a computer’s monitor screen. Graue and Walsh (1998) note 
that handling the data in this way can lead to additional data contained in memory and 
turned into record. 
The manual coding approach has clear benefits in terms of familiarising a researcher 
with a dataset, however, depending on the size of a dataset, the manual approach has 
also been described as a tedious and frustrating process (Basit, 2003), which can be 
slow and tentative (Dey, 1993). Additionally, the management, storage and 
reconfiguration of a dataset becomes much harder if the manual approach is favoured 
over electronic alternatives.  
5.4.3 Outlining the selected coding process 
For this study, it was decided to code the dataset by hand, a decision that was primarily 
determined by the extra control that a researcher is afforded throughout the process. 
Furthermore, interviewing people with different exposure to design practices led to 
differences in terms that were being used to describe similar phenomena; with this 
being the case a process of manual coding allows more flexibility to the researcher 
when faced with this issue.        
Having established the use of a manual coding approach, Basit (2003) notes that there 
are two strategies that can be used to code data; the first of which occurring when a 
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researcher takes a grounded approach and does not pre-code any data until it has 
been collected and viewed within its context. The second approach is to create a 
provisional list of codes prior to fieldwork. The list could be derived from a theoretical 
framework, list of research questions, hypothesis or alternatively some key variables 
that the researcher brings to the study. The second approach is advocated by Miles 
and Huberman (1994), however a combination of these approaches were utilised at 
this stage of the study.  
5.4.3a Coding phase one 
The theoretical framework outlined within the adapted Philips framework offered two 
appropriate stages of coding the data. In the first instance, the data was coded based 
on whether a statement could be attributed to design as an approach, design as an 
outcome or design as a capability. More specifically, codes of: design strategy, design 
programming, design delivery, design to innovate, design to differentiate, design to 
optimise, design skills, competence development and culture for design were used to 
categorise the data. Figure 7 outlines an example of this process taken from one of the 
transcripts from Organisation B.  
Figure 7: Example of initial coding by type of design. 
Once this initial stage of coding was complete, the data was coded for a second time in 
order to determine whether a statement was indicative of a particular level of maturity. 
To do this, statements were given specific codes depending on whether they 
associated with a particular description of maturity. For example, a statement that could 
be associated with maturity level one within the design delivery category, shown in 
Figure 6, would be coded with a ‘1’ followed by a letter ‘a, b, or c’ depending on which 
of the three statements is could be associated with. In instances where it was felt that a 
statement aligned with a particular level of maturity but not a specific statement from 
the matrix, a ‘?’ was placed next to the number to highlight the statement as a potential 
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area for further development of the matrix. The data was then entered into tables and 
organised to reflect the type of design that a statement corresponded with as well as 
the level of maturity. Appendix E shows several examples of the tables utilised to code 
the data, including statements across each of the three primary types of design and at 
a range of maturity levels. The final column within the coding tables represents the 
researchers comments at the time of coding. These comments were utilised in 
ensuring the dependability of the coding process, which is further discussed in Section 
5.5. 
This process of coding revealed three themes that were not accounted for in the 
themes present as part of the initial Philips framework, as shown in Figure 6. The data 
suggested evidence of friction between design and other disciplines caused by a lack 
of understanding, which was consistent with level 0 of creating a culture for design. 
Furthermore, themes of trust built through small design interventions and the creation 
of suitable spaces for innovation were consistent across multiple cases and could be 
categorised with level 2 of creating a culture for design. These themes were then 
added to the framework, which is visualised using bold text in Figure 8.  
Expanding on the initial coding, a visual timeline of the three cases was created in 
order to determine whether it was possible to identify the way in which design's 
maturity developed over time. The first stage in achieving this was to create a timeline 
of the key stages involved in the integration of DLI across each of the three case 
studies. The results of this process are documented in Appendix F. Next, the data was 
mapped against the results of the initial coding process to determine whether instances 
of particular maturity levels could be mapped against incidents that occurred at specific 
times in each case. The results of this process are shown in Figure 9, which visualises 
the timescales involved as the maturity of design increases across each of the cases.  
As a further example of the coding process, the remainder of this section will discuss 
the development of maturity of design as a capability within Organisation A, specifically 
in relation to creating a mature culture for design across the organisation. Prior to 
design’s initial introduction to the organisation (month 0 in Figure 9) , there was no 
awareness of the potential for design to create business value. Mark (p.8) discusses 
the way in which the engineering department were suspicious of marketing because of 
a poor preexisting funnel for new product development. Sales team members were 
instructing engineers to make products based on assumed client demands, however 
this process led to several unsuccessful projects and an inefficient allocation of 
resources. This suspicion lingered and impacted the initial introduction of design, which 
was seen as an extension to the marketing department and there was an underlying 
feeling that people didn’t know what they were doing and didn’t fully understand the 
needs of customers, leading to multiple project briefs changing without much notice to 
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the engineering team. Thus, engineers had no understanding of the potential of design 
to create business value, thinking of the discipline as merely an extension to a 
marketing team that had underperformed in the past.    
As design was introduced to the organisation this awareness gradually increased, 
however, engineers still maintained the view that design was largely about improving 
aesthetics within the organisation and offered little outside of that domain. 
Subsequently, the introduction of the industrial design discipline was enough to 
transition the organisation from maturity level 0 to maturity level 1 (month 1 in Figure 
9), whereby there is still little awareness of design’s ability to add business value within 
certain disciplines, in particular engineering, however an appreciation of the discipline 
is beginning to grow in other areas such as marketing.  
Month 9 of design’s introduction saw the inception of a project that used design in order 
to explore new applications for an existing technology within the division, which 
stemmed from previous small successful projects that improved the aesthetics of the 
existing product range. This indicated a change from maturity level 1 to maturity level 2 
in terms of creating a culture for design across the organisation. In launching this new 
project, awareness of design’s potential to create business value was high across the 
organisation, stemming from previous successful projects combined with a 
communication strategy that aimed to disseminate the processes and value of design 
to other disciplines across the business.   
Following this transition, culture for design remained at maturity level 2 for the rest of 
the study. Although design was beginning to create solutions at the operational level, it 
was yet to fully provide inspiration at the strategic level of the company in line with the 
definition of level 3, however a transition towards this state was occurring as the 
research closed. Subsequently, it could be expected that the organisation would reach 
level 3 in terms of creating a mature culture for design soon after the end of this 
research project.   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Figure 8: Philips framework with addition of themes from coding. 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Figure 9: Maturity timeline for the three case studies.  
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5.4.3b Coding phase two 
The initial approach to coding was followed by a second stage of coding, which utilised 
an inductive, grounded approach (Basit, 2003) with the aim of identifying barriers and 
enablers to DLI within each case. Tables 8 and 9 document the themes that emerged 
through this coding process, including a count of the instances in which each barrier or 
enabler occurred across each study. This process highlighted the barriers and enablers 
that were present across multiple cases, as well as those that were only applicable in 
one or two instances. 
Table 8: Barriers to design-led innovation across the three case studies. 
Barrier to design-led innovation Occurrence in case study A
Occurrence in 
case study B
Occurrence in 
case study C
Lack of understanding/design seen 
as aesthetics 2 2 5
Risk adverse management with a 
cost focus 5 1 2
Contrasting attitudes 1 1 2
Structure of the organisation 9 2 1
Outdated software 1 0 0
Supply chain 2 2 0
Poor workspace design 2 0 0
Lack of agility 1 0 0
Risk of losing tacit knowledge 1 0 0
Fear of design causing job losses 3 1 0
Resistance to change 1 0 4
Poor communication skills 0 1 0
Enabler to design-led innovation Occurrence in case study A
Occurrence in 
case study B
Occurrence in 
case study C
Change to physical working 
environment 5 1 1
Communicating design processes 10 3 1
Management understanding and 
support 4 4 1
Internal multidisciplinary 
collaboration 1 0 2
Organisational restructure 3 1 1
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Table 9: Enablers of design-led innovation across the three case studies. 
Having identified the barriers and enablers to DLI through this process, it was then 
possible to map these factors onto the case timeline shown in Figure 9. The results of 
this process are shown in Appendix G. This process made it possible to determine 
whether particular barriers occurred at similar stages of integration within each of the 
three participating organisations, whilst also offering insight into whether the presence 
of enablers at particular points of integration had any effect on overcoming these 
barriers.  
5.5 Ensuring the dependability of the analysis process 
Krippendorff (2004) identifies three types of reliability that are necessary to consider 
within any analysis process, specifically in relation to establishing a reliable coding 
strategy. The first is stability, which is focused on whether a researcher’s use of codes 
changes over time. Second is accuracy, whereby a coding scheme with high reliability 
is already established and alternative coding schemes are then developed and 
compared against it. Third is reproducibility across coders, which is often called inter-
coder reliability, where the concern is in establishing that alternative researchers would 
code a dataset in the same way (Campbell et al., 2013). This section considers the 
nuances surrounding the reliability and dependability of the coding process within this 
research study.  
5.5.1 Establishing dependability within constructivist research 
Coding a dataset manually, as it has been carried out within this thesis, is a subjective 
and interpretive process whereby the validity of the results become a question of 
hermeneutics as findings are interpreted and translated based on the position of the 
interpreter (Blair, 2015). This is particularly pertinent within a dataset collected under 
the influence of the constructivist paradigm, whereby researchers have tacit knowledge 
surrounding potential domains for inquiry, which can be invaluable in the interpretation 
of naturalistic data (Guba and Lincoln, 1985). 
Within positivist research, inter-coder reliability is often cited as the critical issue in 
ensuring the reliability of the data analysis process. Inter-coder reliability refers to a 
Demonstrating successes 4 1 1
Integration into organisational 
processes 1 2 1
Rewarding positive behaviours 1 0 0
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measure of agreement amongst multiple coders as for how codes are applied to a 
dataset (Kurasaki, 2000). Agreement between multiple coders can be utilised as a 
proxy for the validity of constructs that emerge throughout the analysis process, 
ensuring that themes generated through analysis equate to shared constructs (Ryan, 
1999). Typically, inter-coder reliability is calculated by ‘examining the degree to which 
coders agree across a fixed set of units’, which are often predetermined (Kurasaki, 
2000, p.180).  
Conversely, within constructivist perspectives on qualitative research there is a need to 
consider the perspective of an individual researcher within the research process; 
particularly because a researcher’s perspective evolves as they learn more about a 
context through experience and reflection (Harris et al., 2006). Data collected under the 
constructivist paradigm is understood to be collected as a collaborative act between 
researcher and informant, therefore multiple researchers would have differing 
perspectives on the collection and interpretation of the dataset (ibid.). Thus, within 
constructivist research, it is more appropriate to focus on the dependability  of the 4
research findings as opposed to establishing inter-coder reliability. Specifically, this is 
because constructivist and relativist research paradigms focus more on the authenticity 
with which the individual researcher allows the data to speak, and less on the degree of 
agreement between multiple qualitative coders, where the value system of the 
researcher is an integral part of the research process (Nili et al., 2017).  
Instead, Guba and Lincoln (1985, p.317) recommend stepwise replication or an inquiry 
audit as two potential methods for establishing dependability within a constructivist 
dataset, which seeks to ensure that any errors can be traced back to specific 
researcher error. Stepwise replication involves splitting a research team into two, with 
each subgroup studying the same context independently with frequent meetings to 
ensure coherency across the investigation (ibid.). This approach involves multiple 
researchers and as a result was outside of the scope of this study. Campbell et al. 
(2013) note that this is a common issue in checking the dependability of studies, 
whereby research is frequently carried out by researchers who are often the only 
principal investigator and whose budgets do not permit the hiring of a team of coders, 
which is often the case with young researchers at the beginning of their careers. The 
method has also been described as tiring and cumbersome in nature (Harris et al., 
2006), which makes it difficult to correctly apply in a time frame consistent with that of 
this study.   
 Constructivist research is deemed to be dependable if the study is capable of 4
producing results where any variance can be traced to specific researcher error, shifts 
in perspectives of better research insights (Erlandson et al., 1993). 
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Alternatively, an inquiry audit is a post-investigation audit that can be utilised to 
examine the process and product of research in order to ensure consistency across the 
analysis process (Hoepfl, 1997). Inquiry audits are enacted using materials collected 
during the study to ensure that the research process is capable of demonstrating that 
the interpretations made by the researchers were firmly grounded in the perspectives 
of the research informants (Erlandson et al., 1993; Harris et al., 2006). According to 
Sandelowski (1986) the findings of a study are capable of being audited when another 
researcher has the ability to follow the logic of the investigator as decisions are made 
throughout a study. An example of how this process could be achieved is provided by 
Koch (2006), who utilised the audit process in order to justify a dataset based on a 
constructivist approach to data collection. Guba and Lincoln (1989) argue that once an 
inquiry audit has successfully demonstrated the way in which interpretations have been 
arrived at within an inquiry, confirmability is then established. The inquiry audit was 
therefore deemed most relevant to ensuring dependability of the coding and analysis 
process utilised within this study.    
5.5.2 Carrying out an inquiry audit to ensure dependability  
Section 5.5.1 of this thesis established that an inquiry audit appeared to be the most 
suitable approach to establishing the dependability of the coding and analysis process 
in this particularly study. Specifically, because of the constructivist nature of data 
collection and the associated time and resource constraints surrounding the ability to 
conduct a dependability check. In order to carry out the inquiry audit of the coding 
techniques that were utilised within the analysis of this study, a peer review process 
appeared to be the most practical way of proceeding. To achieve this, two PhD 
students and a Research Associate agreed to take part in the inquiry audit.   
Whilst the initial coding of the dataset was being carried out, the allocation of codes to 
statements was supplemented with descriptions that reflected the researcher’s 
interpretation of the particular statement in relation to the analysis framework and the 
context in which the statement was intended. Appendix E contains examples of the 
tables that were derived through the coding process, with the final column highlighting 
examples of the statements that were created through this process. 
In order to sufficiently carry out the audit process, a random selection of ten interview 
statements were provided to each of the three participants, along with the allocated 
code based on the Philips framework and a description explaining why each code was 
selected. The reviewers were then asked the following three questions to determine the 
extent to which they agreed with the code based on the available description: Do you 
agree with the code and description? Do you want to add anything? Do you want to 
change anything? The questions themselves were adapted based on the work of Birt et 
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al. (2016), who carried out a similar approach with research participants in order to 
validate their research approach. An example table from this peer review process is 
shown in Appendix H.     
In reviewing the feedback, the reviewers agreed with the coding process to a large 
extent. Instances of disagreement occurred in two particular forms, disagreement 
surrounding the maturity level and disagreement surrounding the specific category from 
the Philips framework. Instances where the disagreement concerned the maturity level 
were rare, however it was necessary to review these codes in order to establish 
whether an error had been made within the initial coding process or whether a lack of 
contextual information led to the difference in opinions between the researcher and the 
peer reviewers.    
Disagreements surrounding the category from the Philips framework appeared in 
instances where the reviewers felt that a code could be placed in multiple categories of 
the table as opposed to a single cell. This feedback led to a review of the coding 
strategy to ensure that statements appearing to cross boundaries between multiple 
types of design were given more than one code to appropriately reflect this information.  
This review process was ultimately beneficial in ensuring the dependability of the 
coding strategy. Potential disagreements surrounding the maturity level of codes 
highlighted the importance of having the contextual information of each case, whilst it 
also meant that errors were detected and changed. Furthermore, the approach meant 
that the coding strategy was improved by highlighting statements that had potential to 
occur in multiple segments of the Philips framework.  
5.6 Summary 
This chapter began by outlining the necessity of having a theoretical framework 
through which the dataset could be viewed, before discussing the suitability of various 
maturity frameworks to act in this role. Having considered the benefits and drawbacks 
of four prominent maturity frameworks, it was decided that the Philips framework, 
developed by Gardien and Gilsing (2013), appeared to be the most appropriate for this 
particular study. Specifically, the development of the framework under conditions similar 
to those present in the case studies offered as part of this research was appealing, 
particularly focusing on a multinational organisation with innovation historically driven 
by science and technology. Furthermore, the framework offered a significant level of 
detail when compared to the alternatives; thus further increasing the appeal of the 
framework to act as a lens through which the data could be viewed.  
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The primary limitation in utilising the original Philips framework is that it does not 
consider the early integration of design as a discipline into organisations, particularly in 
instances where a design function is not already in some form of existence. To 
overcome this, adaptations were made based on the work of Aftab (2013) who 
provided a detailed timeline of projects prior to the inception of the framework that 
made it possible to extrapolate the framework and create a ‘maturity level 0’ column 
that focused on the way in which Philips set about understanding what the use of 
design meant to innovation within the organisation. 
Two stages of coding were then carried out using the Philips framework as a guide. 
The first stage allowed the data to be categorised based on the application of design as 
well as the level of maturity in which it was being utilised. This process informed the 
creation of project timelines for each of the three cases, which visualise the way in 
which design’s maturity increased over time based on critical incidents that occurred as 
it was introduced to the organisation’s innovation practices. The second stage of coding 
identified barriers and enablers to DLI that both inhibited and supported DLI across 
each of the cases. It was then possible to map these barriers and enablers against the 
timeline created through the initial coding to determine how the presence of barriers 
and enablers to DLI changed over time. Finally an inquiry audit process was carried out 
in order to ensure the dependability of the coding strategy, which strengthens the 
theoretical propositions derived throughout the research process. The following chapter 
will discuss the findings from this process, by outlining the way in which design was 
integrated across each of the three case studies.      
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6.0 Findings from case study activity 
The purpose of this chapter is to outline the way in which design has been integrated 
across each of the three case studies. This will be presented in a narrative format in 
order to accurately present the reader with the context of each case. The findings are 
presented in a chronological order that covers the timespan of design activity within 
each setting, based on the critical incidents derived through the analysis process, 
which were discussed in Section 5.4 and are outlined in Appendix F. The narrative is 
informed by the findings of the semi-structured interviews within each organisation and 
presents the data in a way that reflects the initial findings from the three case studies.  
6.1 Presentation of data 
In order to provide an accurate description of each case, the interview transcripts have 
been used to construct a narrative that answers several questions about each 
organisation, relevant to answering the initial research question of ‘how do science and 
technology-led organisations adopt design-led approaches to innovation?’. Initially a 
background to each organisation is provided to inform the reader of the operating 
environment of each company. Subsequently, the question ‘why implement a design-
led approach to innovation?’ is asked. The answers to this question build on the 
operating environment of the organisation to consider the previous state of innovation 
within the company and the extent to which design was used previously, if at all. It aims 
to cover the circumstances that led the company to initially express interest in DLI and 
begin to consider how it could fit into existing innovation processes.  
Next, the question ‘how was design implemented?’ is asked. This question aims to 
cover the circumstances surrounding the implementation of DLI over the course of the 
study. In this section, critical incidents are discussed highlighting key phases of the 
design integration process from the viewpoint of the participants. Where possible, this 
section has been detailed in chronological order to ensure fluency of reading and to 
give the reader an understanding of how design has developed over time.  
The narrative then aims to consider the impact that design has made on the 
organisation over the course of integration, in order to establish an up-to-date viewpoint 
on the integration of the discipline into organisational processes.         
Finally, cultural barriers to DLI within each organisation are considered. Whilst the 
background section provided an insight into the wider operating environment of each 
case, a deeper understanding of cultural factors surrounding the implementation of 
design within each case needs to be considered. Each case has a specific set of 
cultural factors that underpin the decision making process of the company at various 
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stages of the integration process and it is important to try to contextualise these 
decisions within the wider cultural context of each study. The relative size of each 
organisation presents a series of challenges in understanding the culture at the 
operational level, which is underpinned by Meschi and Rodger (1994) who note that if 
an organisation develops into a multinational conglomerate, the culture of the 
headquarters is likely to influence the culture of subordinates abroad. Hofstede and 
Hofstede (2005), reveal further insights suggesting that organisations may be culturally 
divided based on several factors including hierarchical levels, functional areas, country 
of operations and being a former merger partner (Figure 10). Each of the three 
organisations is constructed differently in terms of the hierarchical layout of the 
company and as a result the cultural insights section aims to identify factors that stem 
from the top management of the organisation as well as those that are relevant at a 
more localised level.  
Figure 10: Potential subdivisions of an organisation’s culture (Hofstede and Hofstede, 
2005, p.311).
6.2 Organisation A 
6.2.1 Background 
Organisation A is a Fortune 500 US manufacturing company which specialises in 
engineering, focusing on the creation of a variety of products that range from motion 
control technologies to industrial filtration (Mark, p.1). The organisation has an annual 
turnover of over $10 billion, with a large proportion of this being generated through 
business to business sales (Isaac, p.1). Globally, the organisation employs over 50,000 
people across the world in most major countries (Mark, p.1).   
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This case study focuses on a specific division which operates within the larger 
organisation, located in the UK. The division itself is part of a wider group that 
specialises in filtration products that have various industrial applications ranging from 
industrial driers to soft drink dispensers, with the group being responsible for $1.5 
billion of the organisation’s total turnover (Mark, p.1). Originally the particular division 
was a separate company before being acquired in 2006 by the global group. The 
structure of the organisation is such that each division is given a large degree of 
autonomy and as a result the division has its own decentralised management structure, 
with marketing and engineering leading the way in terms of industrial design’s 
introduction to the organisation’s innovation processes (Mark, p.1). 
6.2.2 Why implement a design-led approach to innovation? 
Organisation A has particularly strong capabilities in developing technologies, meaning 
that new products are typically the most technologically advanced on the market, 
capable of delivering great performance; however this has led to the creation of 
expensive products that were often undercut by competitors entering the market space 
(Sarah, p.1). A lack of a strategic roadmap or the creation of tiers for product offerings 
made it difficult to ensure that new products would live up to their potential in the 
marketplace, with customers often favouring the cheaper alternatives offered by 
competitors. The lack of strategic planning surrounding new projects was highlighted 
by conversations in the canteen where people were asking others to carry out work on 
particular innovation projects in exchange for a sausage sandwich (Sarah, p.3), as 
opposed to a rigorous innovation process in place to exploit the opportunities best 
suited to the organisation. This type of thinking led to stagnation within the firm, where 
people weren’t actively pursuing new opportunities within the marketplace (Sarah, p.
13).      
Furthermore, the previous structure of the division meant that sales managers were the 
primary point of contact between the organisation and its customers. Typically these 
managers were located out in the field and were measured on their performance in 
ways that made them less likely to share knowledge and intelligence from their 
particular customers in order to protect their relationships (Isaac, p.8). According to 
Isaac (p.8) the sales team would ask clients what they wanted and would return to the 
marketing department with a brief and a deadline by which a new product would be 
needed. Based on the value of the project, the work would then be allocated resources 
in the work stream to hit the specification with no one questioning the requirements 
(Isaac, p.8). Paul (p.2) compared the process to the game of Chinese Whispers where 
customers might say exactly what they want but by the time the message is passed 
through various teams from the initial contact with the sales managers, the engineering 
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team would be producing things that do not fit with what the customer originally 
wanted. This led to issues where new products were being created without the 
necessary input from customers, meaning that often products were overpriced or 
concentrated on issues that were not at the core of the customer’s initial need. 
Furthermore, sales managers often requested certain products before later changing 
their demands and asking for different features, resulting in a situation where engineers 
were overloaded with projects and mostly unsuccessful in their delivery because they 
couldn’t effectively allocate resources and focus on issues that were critical for the 
customers (Mark, p.8). These problems were primarily created through organisational 
structural issues, compounded by a lack of understanding surrounding the correct 
innovation process.   
The organisation also faced issues surrounding human resource allocation, with sales 
staff promoted to roles that they weren’t necessarily qualified for. Sarah (p.14) stated 
that people ended up as business managers or product managers (in the sales team) 
having previously been trained in engineering, quality assurance and testing. Not 
everyone that made this transition had the right mindset for sales, in that they may not 
be comfortable picking up the phone quite often or have the social skills required in 
order to be successful sales people. Ultimately these people weren’t working in a place 
which is in their comfort zone and as a result they were not very good at it (Sarah, p.
14). These factors resulted in the division generally underperforming within the 
marketplace. Furthermore, the division didn’t match up when measuring themselves 
against other divisions from the wider organisational group, with divisions in Germany 
and Italy launching products much faster (Sarah, p.12). Thus, it was taking longer to 
get products to market and the products that were created were not appealing enough 
to a wider customer base. Ultimately a desire to remedy this situation led to the 
introduction of industrial design practices within the organisation.  
6.2.3 How was design initially implemented? 
Sparked by the underperformance of the division, the division marketing manager 
sought to engage design in order to help refresh the look and feel of the organisation’s 
current product offerings. Many of the products that were being manufactured had 
been in production for over twenty years and still held on to the old branding that was 
used before the company was acquired; alongside attempts to incorporate the newer 
branding (Sarah, p.1-2). On the whole, this led to a confused set of product lines that 
didn’t necessarily reflect the new organisation, whilst also being confusing to potential 
and existing customers. Subsequently, the firm commissioned a project in which staff of 
Northumbria University were provided with a brief to investigate the aesthetics of an 
existing product as well as investigating the semantics behind parts of the product 
(Sarah, p.2).   
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Internally, this proved to be an interesting and successful piece of work, which led to 
the commissioning of an additional project in which the brief was to harmonise 
branding across the entire suite of products in order to create a consistent family feel 
across the product range (Isaac, p.7). This faced resistance from many of the longer-
serving workers who were tied to the old colour scheme which reflected the original 
organisation, however the project continued and a new visualisation of the product 
range was created. A thorough piece of work was then carried out in order to determine 
whether this change in branding would be looked upon favourably by customers and 
the reaction was overwhelmingly positive (Sarah, p.2). Subsequently the branding 
change was then rolled out across the entire product range.  
Upon completion of this work, representatives from the University explained to the 
organisation that design could be better used in helping the organisation to innovate 
with a more customer-centric approach, as opposed to a tool that is only used to 
generate stronger visual communication. The organisation agreed which resulted in the 
creation of a Knowledge Transfer Partnership (KTP, see page 13) in which a student 
from Northumbria was embedded within the organisation for a period of two years and 
supported by academic advisors from the University (Mark, p.7). Using design in this 
way was a completely new capability to the organisation and over a two year time 
span, the KTP Associate and advisors from the University carried out a range of 
projects that strived to help the organisation develop a more systematic way of 
understanding customer needs and, as a result, generate more meaningful products.  
Early in the KTP, members of the organisation weren’t fully aware of the business value 
offered by design and primarily aimed to utilise the designer on activities involving the 
visual aspects of products. Isaac (p.3) offers an example of this describing an occasion 
when he was asked to design a fascia for a product containing two columns that had 
been designed by an engineer. In this instance, Isaac felt that the final product would 
have benefitted from a design that contained an extra column that would have allowed 
a unified feel across product ranges and also would have produced cost savings. 
Subsequently, the designer had been brought into the project too late to have a 
meaningful effect on the final product outside of minor visual changes.   
Over time, the involvement of the industrial designer led to a customer-centric design 
approach that was embedded at the core of the new product development process, 
including projects that sought to redefine existing technologies in order to suit new 
market opportunities. One specific project acted as a testing project to pilot the new 
approach and saw the designer engage with a potential product area surrounding soft 
drink dispensing. This involved the designer carrying out a range of activities including 
the creation of processes and toolkits in order to achieve the project brief (Isaac, p.7). 
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This utilised design to build on an existing product capability within the organisation in 
order to create a new product opportunity for the division. Much of the value in this 
project involved the interaction with customers in order to fully understand the 
marketplace and position the company so that it could actively respond to the new 
market opportunity.        
Whilst design was progressing at the operational level, strategic changes were also 
occurring within the organisation. The work was beginning to be acknowledged by 
senior Vice Presidents within the organisation, with the Vice President of Innovation 
(based in the US headquarters) in particular taking a keen interest in the work (Sarah, 
p.9). The support of the Vice President of Innovation acted as a catalyst for the 
marketing manager to acquire a budget to transform the workspace within the offices. 
Mark (p.5) noted that it was initially difficult to acquire funds at the location level of the 
firm, however input from the Vice President of Innovation made the senior 
management of the division agree to releasing funds to redesign the office space of the 
UK division in order to create an area that was more conductive to carrying out team-
based projects in order for the design-led approach to thrive within the organisation. 
This led to the creation of a dedicated space for innovation, available to staff whenever 
they wanted to use it (Isaac, p.2). The space itself was equipped with a large 
whiteboard, computer and plenty of resources to facilitate brainstorming activities and 
acted as a visual signpost that the company was beginning to think about design 
(Isaac, p.2). The space was also significant in that it acted as a visual indicator of the 
organisational change process, demonstrating that the integration of design is 
something that the company were invested in for the long-term. The space itself acted 
as an area to encourage people to think about new ideas for products, but also create 
concepts that could stand up to scrutiny from various areas of the business in order to 
be commercially viable (Emma, p.8). Figures 11 and 112 show the completed 
innovation space. 
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Figure 11: External view of the innovation space. 
Figure 12: Internal view of the innovation space. 
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Acknowledgement at the Vice President level also initiated conversations between the 
division and other divisions within the strategic group as to how they could develop 
design capabilities across the larger group. In part, this recognition occurred from the 
division winning internal innovation awards within the organisation (Paul, p.8), where 
products are rated on a yearly basis based on their sales revenue and success on a 
wider scale. Subsequently, increased recognition led to smaller projects being carried 
out for other divisions so that they can get a feel for what design is offering within the 
UK division and how they are integrating it into innovation processes (Emma, p.4-5). 
Emma (p.5) also highlighted that support from the Vice President of Innovation would 
also be critical in expanding the design capabilities beyond the European division and 
into the American division; something that would be necessary in order for design to 
gain a strategic foothold within the organisation.      
6.2.4 What impact has design had? 
Upon completion of the KTP, the associate was offered a full time position within the 
organisation and continued to add industrial design input to the organisation’s 
innovation projects. At the time of writing, as well as attracting attention from senior 
figures within the organisation, other divisions have asked for guidance in adopting 
similar approaches to innovation within their own practices demonstrating an increased 
desire to incorporate design across the wider organisation. Within the division, several 
more product initiatives are about to reach the market, with the success of those 
products likely to determine whether the organisation increases the capacity of design 
in the immediate future.     
There has also been a conscious effort to map design against the organisation’s 
existing innovation processes in order to ensure that design is fully integrated and able 
to act at the front end of innovation, as opposed to coming in at the end of projects and 
adding a visual refresh like it had been used previously. Traditionally, the organisation 
has adopted a formal Stage-Gate process to innovation (Cooper, 1990), with five 
separate stages in place to launch new products. Upon completion of the KTP, the 
benefits of design to the division have been acknowledged by management and efforts 
have been made to map industrial design against the previous Stage-Gate innovation 
process of the organisation (Emma, p.14). Layering design on top of the Stage-Gate 
process in this way has meant that design is now seen as being active at the front end 
of new projects by all members of the division, meaning that the industrial designer 
spends time understanding the customer when new projects arise before having an 
input into brainstorming as well as the final form of new products (Mark, p.2).  
6.2.5 Cultural barriers to design-led innovation 
6.2.5a Autonomy of the division 
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The wider structure of Organisation A presents a complex environment in which to 
understand the culture of the specific division at the focal point of this case. The 
division itself operates with a degree of autonomy in terms of decision making at the 
operational level. Prior to the introduction of an industrial design capability, this resulted 
in a localised culture quite similar to that of the larger organisation. In part this 
stemmed from similarities in processes between the division prior to its acquisition and 
the parent company once it had been acquired. Paul (p.1) notes that a Stage-Gate 
process had been used prior to acquisition by the parent company in the creation of 
new products for the organisation, with seven stages being in place before a concept 
was ready for production. Upon acquisition, a similar process was integrated by the 
parent company, with the stages being reduced to five from concept to launch however 
according to Paul (p.2) the new process was more formal at each stage. This has 
resulted in more projects being turned down, in part due to business reasons but it has 
also developed a culture of being risk adverse in the innovation process. Isaac (p.4) 
highlights that this has been an occurrence with other functions of the business such as 
R&D, who have also had projects cancelled because they have cost implications and 
have been viewed as too risky. Emma (p.6) echoes claims that the organisation is risk 
adverse and underpins this viewpoint by explaining that the organisation is more likely 
to acquire technologies that have an existing degree of success than develop a new 
technology through product development.    
6.2.5b Risk adverse attitudes 
The risk averse nature of the organisation has conflicted with the integration of design, 
where risk taking is an essential part of the innovation process. In particular Paul (p.5) 
highlights that brainstorming sessions have been difficult as people are quite often 
viewing ideas negatively with phrases such as ‘well that won’t work’ and ‘you can’t say 
that’ being frequently used in discussions. As the influence of design has increased 
within the organisation, it has also been seen as a tool for de-risking new product 
ideas. Isaac (p.4) has found that the company is still quite risk adverse despite the 
introduction of industrial design capabilities, however Mark (p.5) highlights that using 
design at the front end of innovation projects has resulted in customer validation of 
ideas up front in the ideas and concept generation stage of the innovation process, 
allowing some of the more unusual concepts to make it through the decision making 
process when previously they would have been criticised early on from other areas of 
the business. Thus the overall attitudes towards risk may be similar however the ability 
of design to communicate business value within the organisation has clearly increased.  
6.2.5c Fear of job losses 
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Some of the hesitancy from people to engage with brainstorming has also been 
mentioned in relation to the engineering team engaging with the design process. Emma 
(p.3 & 11) highlights that members of the engineering team were hesitant to engage 
with design initially due to a fear that design would take over parts of the engineering 
role that people enjoyed carrying out on a day to day basis. Emma (p.11) has also 
noticed a similar resistance from members of the marketing team who have been 
generally dealing with customer opinions in the past and have had this responsibility 
reduced since the integration of design. Sarah (p.11) recalls instances where specific 
engineers were very resistant in the brainstorming process, citing negative body 
language and a reluctance to engage as particularly difficult to manage. There was a 
visible split between people who were on board with the process and those who were 
not (Sarah, p.11). Over time, Emma (p.11) felt that the resistance from engineers has 
declined. In part this stemmed from reassurance over job safety and acknowledgement 
that the engineers would still be carrying out tasks that they had enjoyed previously 
(Emma, p. 11). Furthermore, constant communication about the work that the industrial 
designer was carrying out helped to communicate the value that design was offering 
outside of the work that was done previously which helped staff at both the operational 
level and management level understand the value of the work being carried out 
(Emma, p.11; Mark, p.10). 
6.2.6 Summary of activity in Organisation A 
In carrying out this case study five semi-structured interviews were conducted, each 
lasting approximately an hour with the longest lasting one hour fifteen minutes. The 
people at the heart of integrating DLI within the organisation were questioned with the 
aim of understanding how industrial design was integrated at the operational level of an 
organisation to the point that it was gaining traction with senior decision makers. Over 
the period of the work, several key projects were identified as being crucial to this 
process, with the redesign of product branding providing the initial foundation for 
design within the organisation. Subsequent projects surrounding a customer-focused 
approach to innovation led to senior management acknowledging that DLI is a valuable 
tool to the organisation and was rewarded with investment to create an ‘innovation’ 
space capable of facilitating the work at a divisional level. The findings also 
demonstrate the change in culture surrounding design following successful projects, 
with initial fears surrounding job losses and misconceptions surrounding the purpose of 
design being common at the beginning of the work; however the extent to which they 
were present at the end of the research had diminished. Similarly, an attitude change 
from members of the division has been demonstrated with the perspective to design 
and risk changing over time, from design being seen as a risky strategy to design being 
seen as a tool for managing risk within the innovation process.    
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6.3 Organisation B 
6.3.1 Background 
Organisation B is a global fast moving consumer goods company that has a portfolio of 
over four hundred brands. The brand portfolio is broadly spread across several 
categories including food and drink, home care and personal care, with multiple brands 
being classified as leaders in their respective markets. The company places innovation 
at the heart of its growth ambitions, particularly in the areas of science, technology and 
product development. This case study focuses specifically on the organisation’s 
attempt to understand its existing design capabilities and build the influence of the 
design function so that it is able to have a greater effect on the organisation’s strategic 
level operations. It achieves this by focusing on the design capability team of the 
organisation at the strategic level, as well as looking at the impact that design has at an 
individual brand level through the lens of a project undertaken by a home care brand.  
The home care brand itself is well established, having been initially created in the 
1920s and turned into a leading home care brand within retail outlets during the 1950s. 
The project involved two distinct phases, the first of which aimed to generally reduce 
the packaging of the product, whilst the second phase aimed to cut the costs 
associated with the product by 50%. Design played a larger role within the second 
phase of this particular project, therefore references to the project will be focusing on 
design’s impact in attempts to reduce the costs associated with the product by 50%.       
6.3.2 Why and how was design-led innovation implemented? 
The organisation itself went through a restructure in 2013, in which twelve product 
categories were combined into four larger categories, with the goal of reducing the 
number of Senior Vice Presidents from twelve down to four (Chris, p.2). Each of the 
four large categories was then assigned several subcategories as highlighted in Figure 
13. Ultimately this organisational restructure presented an opportunity to change the 
way that design had worked within the organisation. Initially the design resource of the 
firm was assigned to each of the twelve categories, which meant that the design 
resource of the organisation was spread thin (Chris, p.2). Following the restructure, 
each of the four major categories were assigned their own design resource and a 
Design Director was appointed by the Vice President of Packaging with the view of 
overseeing each of the design teams across the four categories.   
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 Figure 13: Organisation B indicative hierarchy diagram. 
Upon his hiring, the Design Director was tasked with conducting a piece of work that 
evaluated the performance of design within the organisation, specifically looking at why 
design should exist within the company and what it should be delivering (Chris, p.2). 
This work was ongoing for a period of a year and a half, however the Vice President of 
Packaging was unsatisfied with the outcomes from the work and felt frustration that the 
Design Director appeared unable to influence, convince or demonstrate what design 
was doing within the organisation. As a result, the Vice President of Packaging decided 
to change the job entirely and a new role was created in which the focus was a similar 
task but with a much larger scope. In particular, the role was looking at why designers 
should be present within the organisation, what they are going to deliver and also what 
value it would add to the business (Chris, p.2). This work led to recognition that design 
needed to take up several forms within the organisation in order to influence decisions 
within it, in particular design for experience, design for strategy, design for leadership 
and design for engineering were identified as key areas that design needed to deliver 
within the organisation. There was clarity surrounding the role of design for 
experiences, however the other areas were thought to be missing and the organisation 
set about looking at how design could deliver clarity within these areas across the 
organisation (Chris, p.1). 
Within the home care project, design was given an influential role in facilitating a 
workshop that aimed to take a multidisciplinary approach to solve the problem of 
reducing product costs by 50%. The workshop was facilitated by Northumbria 
University in collaboration with an external design consultant and involved a day of 
activities aimed at solving this business problem. The morning session involved 
presentations from various members of the organisation in which numerous 
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perspectives were discussed in relation to solving the problem at hand. The afternoon 
involved multiple ideation sessions that had the aim of scoping opportunities for the 
brand through multidisciplinary problem solving in an attempt to derive radical solutions 
that could be utilised in reducing the costs associated with the product by 50%. As well 
as facilitating the workshop, design acted in a thought provoking role by offering 
solutions to the problem that would be seen as radical by members of the project team 
in an attempt to persuade other members of the organisation to come up with ideas 
that aren’t initially inspired by streams of data (Penny, p.8).        
6.3.3 What impact has design had? 
Strategically, design is under the control of category directors, which means that there 
is still not a consistent design function that operates across the entire organisation. In 
one extreme example, the oral care category does not have a single designer, whereas 
the best case scenario is the laundry category that has twelve designers (Chris, p.5). 
The position of twelve designers within the laundry category highlights that design is 
valued by that particular category director however this opinion is not shared by the 
director of the oral care function. Chris (p.5) highlights that there is a belief amongst 
packaging directors that design is a good thing but not essential and that there are 
other priorities above design resource, thus the organisation still has some way to go 
before design is influential at the category level.   
There are however examples of design building influence, particularly amongst the 
marketing function. Penny (p.5) recalls a particular piece of work regarding experience 
maps that gained significant traction with the marketing function. To make the map 
successful, data from the marketing function was necessary, therefore a collaborative 
effort was needed in order to create a piece of work that the marketing function viewed 
as both valuable and reliable in the way that it accurately depicts the experiences of 
consumers. The traction of this work can also be viewed at the strategic level, in which 
Chris (p.1) identified design for experiences as an area that is both at the core of the 
design function and a strategic capability that the organisation currently possesses.   
At the brand level, the organisation is struggling to push through phase two of the 
home care project (Penny, p.2). The initial workshop provided a lot of stimuli that was 
necessary to achieve the desired cost reductions associated with the product, however 
the organisation struggled to put in place a strategy that utilised these stimuli 
effectively. Penny (p.7-8) claims that the team in charge of delivering the project had 
not yet created a roadmap that would be necessary in order to take the project 
forwards and as a result the design team decided to wait until this roadmap was 
developed before offering insights as to how the project should progress. In this 
instance, the design team has deliberately decided to step back from a leadership role 
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in the hope that the project team will step up and make the necessary decisions to 
drive the project forward. 
6.3.4 Cultural barriers to design-led innovation 
6.3.4a Strategy  
Organisation B provides a strong public message that it aims to operate in a 
sustainable manner, reducing the environmental impact that the company has whilst 
continuing to grow its business operations. This message is also strongly echoed 
internally, with Chris (p.1) noting that the strategic direction of the design capabilities 
team in particular is closely aligned with the message that the company projects 
externally. Despite this, it appears that there is a disconnect between the message 
from the CEO and the desire of brand managers to achieve profits, alongside a general 
lack of knowledge as to how sustainability could be implemented across the 
organisation.  
Penny (p. 7) highlighted a specific part of the home care project that had the aim of 
solving a particular problem in the most environmentally friendly way, by looking at how 
a circular economy  approach could be taken. Within the workshop there was a 5
significant amount of time to think about how a service or product could be created in 
line with a circular economy approach and also in line with value for consumers. 
Initially, the project brief was a blank slate regarding the circular economy, however 
there was a consensus amongst the design team that the project team didn’t fully 
appreciate the efforts necessary in order to fully implement a circular approach (Penny, 
p.7). Penny (p.7) notes that people didn’t appear to understand a video that was 
designed to evoke reactions surrounding a service based concept that was fully 
circular. The notion of creating a service as opposed to a product seemed crazy to the 
project team and Penny (p.7) felt that they didn’t understand that this type of thinking is 
required in order to solve the problems that they are trying to solve.  
Ultimately, there is evidence that there is an unwillingness to take risks that would lead 
to radical changes in the market, even in instances where there is potential to have a 
substantial impact on the environmental footprint of the organisation. This 
unwillingness appears to be down to a lack of knowledge surrounding the types of 
solutions that are necessary in order to effect the environmental impact of the 
organisation in the way that the CEO has described whilst still offering value to the end 
 A circular economy is an alternative to a traditional linear economy (make, use, 5
dispose) in which we keep resources in use for as long as possible, extract the 
maximum value from them whilst in use, then recover and regenerate products and 
materials at the end of each service life (WRAP, 2017).
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consumer. Similarly, this has been seen at the strategic level of the organisation, in 
which Chris (p.3) notes that the overall strategy has not yet percolated enough into 
marketing within the organisation and that only a few people have an awareness of the 
strategy and the extent of its importance to the direction of the company.    
6.3.4b Relationship between design and marketing 
Chris (p. 3) describes Organisation B as an organisation that is marketing led but 
supply chain restricted. Subsequently, marketing believe that they rule what happens 
within the company but as a matter of fact it is supply chain that dictates a lot’ (Chris, p.
3). The company is acknowledging the dominance of supply chain by acquiring new 
businesses in an attempt to push agility on the supply side, however the dominance of 
marketing is more difficult to address. There is a feeling from marketing that Research 
and Development is seen as engineering and not necessarily as research and 
therefore marketing does not see research as a directional capability within the 
organisation (Chris, p.3). As a result, there is a prominent belief within marketing that 
everything comes from an insight and as a result the company are reluctant to pursue 
technological possibilities unless they can immediately identify a group of users that the 
new technology would benefit (Chris, p.3).    
On an operational level, it was also possible to gain an understanding of the influence 
that marketing has across the organisation. Within the workshop, several people would 
come up with ideas before the conversation turned to whether the ideas would be 
appealing to the marketing function of the organisation. Penny (p. 11) notes that 
‘people were strict about new possible routes to take with ideas, since marketing 
wouldn’t approve packaging changes or changes to the structure of the product.’ The 
viewpoint of the designer is very much ‘we are not forced to stay in the same place just 
because we are winning today' (Penny, p.11), whereas the marketing viewpoint is that 
there is no need to deviate away from something that is already successful in the 
marketplace as it is an unnecessary risk to the brand (Chris, p.3). Chris (p.3) highlights 
that this disconnect is partly caused by a lack of communication skills from within 
research and development, in which people do not know how to communicate the 
benefits of new science or technology to the marketing department. In particular, there 
is a disconnect between the creation of science or technology propositions and the 
communication of these propositions using language or graphics that are capable of 
narrating the benefits that the new technology can offer to consumers.     
6.3.4c Job rotation policy 
In addition to the dominance of marketing within the organisation, the organisation has 
a strict job rotation policy that also effects the diffusion of DLI across the organisation. 
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The general rule within the company is that every three years, people within research 
and development should begin to think about changing jobs. Additionally, within 
marketing, people are encouraged to change jobs after only eighteen months (Chris, p.
3). This leads to multiple issues surrounding the ability of designers to convince other 
disciplines of the business value that design can offer. Projects within the company are 
initiated by brand managers, who will have the final say on whether design can begin 
projects. It is often the case that design has to convince these brand managers that 
they should be allowed permission to carry out projects, however it is often the case 
that the brand manager is then moved on to another position midway through the 
project. When this happens, the design team then have to convince the new brand 
manager that they should be allowed to continue working on the project, particularly if 
the new brand manager also has limited experience of design processes across the 
organisation (Chris, p.3). Subsequently, design is then in a position where it has to 
convince another person as to its benefits in terms of adding value in order to continue 
working on a project, which is detrimental to the integration of design across the 
organisation.   
6.3.4d Fear of design making other functions look bad 
Chris (p.5) also highlights an instance in which one of the categories hired a designer 
for the first time after having no dedicated design resource. The work carried out by the 
designer was described as ‘amazing’ in that she was perfect for the role and 
communicated effectively with the marketing function better than it did with the 
packaging function. She was very effective in the roles that she carried out, however 
she moved roles after three years and they haven’t back filled the position. The 
reasoning behind this was that she made the packaging team so uncomfortable 
because she was doing things that they should have been doing and she was making 
them look bad as a function (Chris, p.5). Subsequently, the packaging team maintained 
an attitude that design just gets in the way of the work that they are trying to carry out. 
Interestingly, the packaging team had packaging engineers who were initially trained in 
design and these people have been starting to align themselves with the design 
capability of the organisation, however it is very much subservient to packaging in that 
particular circumstance.   
6.3.5 Summary of activity in Organisation B 
The data for this case study was collected through two semi-structured interviews with 
a practicing designer and a design practice capability manager, lasting an hour and a 
quarter, and one hour respectively. Additionally access was provided to the day-long 
workshop centred around solving the problem associated with the home care brand. 
The case provides the perspective of design integration from two perspectives, the 
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perspective of a capability manager responsible for understanding the bigger picture of 
how design can influence strategic decision making as well as the perspective of a 
practicing designer who is focused on the way in which design can influence decision 
making within projects at the brand level. The findings explore the change in 
perspective surrounding design at the strategic level and note the cultural issues that 
are still present within the organisation and having an effect on the future development 
of the design function at both the strategic and operational levels. In particular, the 
relationship between design and other disciplines is important as the company has 
traditionally been dominated by the marketing function and the key to future growth is 
dependent on how the relationship between design and marketing evolves.     
6.4 Organisation C 
6.4.1 Background 
Organisation C is a Chinese based manufacturing company that owns (either fully or 
has majority shareholdings in) 46 subsidiaries across the globe, with over 180,000 
employees. Organisation C also ranks in the top 100 of the World Top 2500 R&D 
Investors list. This case study focuses specifically on one of the subsidiaries owned by 
the larger corporation. The subsidiary itself is one of the leading manufacturers of 
remote intervention equipment that is capable of being operated in hazardous 
environments world wide and was classified as a large business before its acquisition. 
The company has built a reputation in subsea engineering, in particular producing 
remotely operated vehicles that are capable of carrying out oil and gas related activities 
directly on the seabed. Organisation C has a decentralised management structure, 
however it regularly reports to the Chinese ownership who have a tight control over 
budgets.    
6.4.2 Why implement a design-led approach to innovation? 
Much of the traditional success of the company is based on being an engineering-led 
organisation that encouraged the recruitment of high calibre engineers that were 
capable of solving the problems that faced the organisation (Harry, p.2). Traditionally, 
customers would approach the organisation with a specific brief for a product or part 
and then the organisation would create something based on the specification that they 
are provided (Philip i2, p.4). More recently, however, declining oil prices have led to a 
decline in the market for subsea resources (Philip i1, p.1). Subsequently fewer clients 
have been approaching the organisation with requests for products. Furthermore, 
clients are becoming more cost aware and safety conscious, which has led a move into 
autonomous technology (Peter, p.2), which the company was not adequately prepared 
for. This has meant that the previously successful approach to solving problems 
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through engineering excellence was not compatible with the newer problems facing the 
organisation and the organisation began to investigate whether design might have a 
role in the strategic thinking of the organisation as it attempts to deal with the 
challenges it now faces (Harry, p.2).  
6.4.3 How was design initially implemented? 
Upon deciding that design could impact the way in which the organisation innovates, 
Organisation C hired an industrial designer and an external design consultant, as well 
as seeking help from Northumbria University in order to set up a pilot project that had a 
brief surrounding the redesign of an existing product area so that design could be 
evaluated on its ability to add value to existing business revenue streams (Harry, p.2). 
This project involved the redesign of a control cabin for an autonomous subsea vehicle 
and extensive research was carried out in order to understand the experiences of the 
workers responsible for piloting the subsea vehicles. User experience mapping in 
particular played an important role in the work, with Figure 14 showing a map that 
aimed to identify parts of the control cabin that pilots were satisfied and dissatisfied 
with based on their experiences operating the subsea vehicles.  
Figure 14: Control cabin project - User experience mapping. 
The project concluded with a prototype unit being created in the car park of the office, 
which aimed to map out what the environment of a newly designed cabin might look 
like, however the business felt that the value stemming from the project was primarily in 
the approach that was taken throughout the project rather than the final outcome 
(Harry, p.2). Claire (i1, p.2) highlights that the process utilised throughout the project 
was fed back to the strategic leadership team and from there many of the senior 
stakeholders saw the potential of design to impact the innovation processes of the 
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organisation. Subsequently, the design consultancy and Northumbria University team 
was tasked with a brief to investigate what autonomous vehicles could mean for the 
company, what technology gaps are present and how the company could deliver in 
these areas (Peter, p.1).   
This led to a strand of work that focused on the business opportunities surrounding 
autonomous technology (Claire i2, p.1). The first stage of this work involved system 
mapping of the current processes within the organisation in order to benchmark the 
existing operating processes, with a view to understand the time and cost implication of 
changes to the innovation process with respect to dealing with the challenges facing 
the organisation surrounding the market trend towards automation (Claire i2, p1). From 
this mapping, several areas were pinpointed as 'friction points’, in which problems were 
detected within the existing innovation process in relation to meeting future challenges. 
This allowed the team to identify capabilities that the organisation needed in order to 
progress in the area (Claire i2, p.1). Ultimately, the project led to a presentation that 
was pitched as three categories of work including opportunities for the organisation to 
exploit now, opportunities that the organisation could exploit in the future and the 
capabilities that need to be developed in order to be in a position to successfully exploit 
the opportunities (Claire i2, p.1).  
6.4.4 What impact has design had? 
Following the identification of opportunity spaces in the project, the organisation is now 
trying to concentrate on understanding how they can position themselves so that they 
are able to meet these opportunities with new product and service offerings (Philip i2, 
p.1). The project itself was seen as a success by members of the leadership team in 
that they have been provided with a framework and process to create strategic value 
and plan ahead; thinking about how they can strengthen the business in the future by 
running opportunities through this framework that would then be capable of facilitating 
the creation of a range of product concepts capable of being developed by the firm 
(Claire, i2, p.2). In the short term, the organisation is aiming to pinpoint a minimum 
viable R&D project that could be done utilising the new framework so that they have 
something tangible, capable of reinforcing the value provided by the new process 
(Philip i2, p.1). Furthermore, the directors of the organisation have seen the value in 
the project and are willing to provide the budget and necessary resources required to 
make this happen (Philip i2, p.1).    
6.4.5 Cultural barriers to design-led innovation  
6.4.5a Resistance to change 
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One of the biggest cultural barriers to the implementation of DLI within Organisation C 
has been resistance to change from middle management within the organisation, 
particularly with the engineering staff. The organisation views itself as a progressive, 
developmental organisation however the activities that they carry out don’t necessarily 
align with this viewpoint (Philip i2, p.1). In particular, the organisation does not carry out 
R&D as a full time exercise so barriers have been in place in terms of convincing 
people to change their way of thinking surrounding innovation (Philip i2, p.1). In 
instances where engineers have been involved with the concept mapping activities 
associated with the project, the engineers have had a mindset that their job is to 
optimise things that they are already doing as opposed to exploring new opportunities 
for the business (Claire i2, p.4). In this respect, the engineers were primarily concerned 
with the problems that are typically put in front of them, whereas the management of 
the organisation are trying to position design strategically so that it can be proactive in 
scoping the needs of customers before the customer identifies their own problems 
(Claire i2, p.4).    
There is also confusion surrounding the term innovation within the firm, particularly 
between the engineers and the design team. The engineers view the work that they do 
as innovative, in that they are deriving innovative solutions to problems within their own 
space of product improvement, whereas the design team are talking about innovation 
in a different way, specifically looking at how the business model of the company can 
be improved so that they are reactive in pursuing new opportunities (Claire i2, p.4). 
Thus confusion has occurred in certain instances where one person has been talking 
about business model innovation and someone else is talking about a new type of 
vehicle therefore there can be vastly different opinions when discussing the 
organisation’s problems (Claire i2, p.4). From an organisation perspective, many of 
these engineers are in middle-management positions and are key figures in the day-to-
day running of the firm, thus their reluctance to engage with the process has been 
detrimental to design’s influence within the organisation as it has caused tensions with 
the management who are trying to implement these processes (Philip i2, p.1). 
6.4.5b Lack of strategic planning 
The market for the subsea products is very inconsistent, which means that once every 
few years a large order will come along and certain members of the company will feel 
that the organisation’s performance is about to improve, however this is often followed 
by periods of less favourable market conditions causing fear amongst the company 
(Philip i2, p.1). The innovation process within the company has historically been 
reactive rather than proactive (Peter, p.3), which has contributed towards this culture. 
Towards the end of the project, the company was commissioned to work on a large 
project that would have a strong influence on financial performance in 2017, however 
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there is a perception that everyone is talking about this piece of work and neglecting 
thoughts about how to improve R&D so that opportunities in the future can be taken 
advantage of, particularly in areas outside of the existing core business model that has 
led to streaks of good and bad performance (Philip i2, p.1). Claire (i2, p.1) echoes this 
thinking, suggesting that there is a need to separate the thinking within the business 
surrounding current needs in the market whilst allowing space to explore and exploit 
future opportunities.   
6.4.5c Communication  
Constant communication between the project team and senior management has been 
identified as particularly valuable in changing the perceptions of design at the strategic 
level of the organisation. The work has resulted in buy in from the majority of directors 
within the firm, who now appreciate the process and understand that the use of design 
in this way is likely to create value for the organisation going forward (Philip i2, p.2). 
Engagement with the senior management was also seen as critical in changing the 
preconceptions that particular directors had about design going into the project (Claire 
i2, p.6).     
Conversely, the team has struggled to communicate the value of design to the wider 
organisation that will be affected by the work. Whilst the senior management team are 
now aware of what strategic design is, the rest of the organisation have lots of different 
opinions as to what the role of design should be and where the value is in adding 
design to operational processes (Claire i2, p.6). This has caused difficulties in having 
the work percolate down from the senior management and creating tangible teams, 
actions and programmes that respond to the stimulus created by the work (Claire i2, p.
5), leading to two different tiers of thinking within the business.  
6.4.6 Summary of activity in Organisation C 
The data for this case study was collected through a total of six semi-structured 
interviews with four different people, both before and during the integration of design 
practices into the organisation’s innovation process. The case provides the perspective 
of the people tasked with using design processes in order to help the organisation 
understand potential market areas that they can exploit as technology changes the 
future scope for the organisation. The case discusses the way in which design has 
developed from a single project focusing on one of the organisation’s existing products 
to a strategic resource that is key to the future growth of the organisation in a difficult 
marketplace that is subject to change depending on technology development and 
fluctuating oil prices. The findings explore the change in perspective surrounding 
design at the strategic level, in which design has managed to demonstrate business 
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value to senior figures from the organisation, however design is also struggling to 
influence decision making at the operational, middle-management level of the 
organisation. The cultural issues section outlines the resistance of engineers at the 
middle management level as a key issue in building the strategic influence of design, 
whilst outlining how frequent communication has helped to develop understanding 
amongst senior figures of the organisation.      
6.5 Summary of case study design activity 
This chapter of the thesis has presented the data derived from the research using a 
narrative structure in order to inform the reader of the key pieces of information that 
were established following the data collection process. The key points that were 
established within each case were influential in the analysis of the data that will be 
discussed in detail in the next section.  
Organisations A and C implemented design in a similar approach, through the gradual 
introduction of the discipline over time, which began by hiring an industrial designer 
and engaging a University in order to facilitate the process. Organisation B differed in 
that it already had a design capability present within the organisation, however there 
was intent to grow the influence that design had on the innovation processes of the 
organisation, particularly in relation to strategic decision making that shapes the future 
direction of the organisation. Thus each of the firms had a desire to integrate design-
led practices deeper into their existing innovation processes.    
Over time, the influence of the design discipline increased in each case to varying 
extents. Organisation A was arguably the most successful in this process, where it 
managed to achieve recognition at both the strategic and operational levels, whilst 
overcoming a number of barriers along the way. Organisation B was successful to an 
extent, in that it managed to develop an understanding of the capabilities that the 
design team offer to the organisation, however it still faces difficulties in communicating 
these capabilities to other disciplines of the firm. In particular, it has struggled to build a 
relationship with marketing, who have historically had a large influence in the way that 
innovation is carried out within the organisation. Organisation C has achieved success 
in convincing the strategic decision makers of the organisation to support design in 
leading innovation activities that are capable of scoping future opportunities for the 
company. This has led to the adoption of design-led practices from the perspective of 
the leadership team, however the organisation has struggled to build on this 
momentum and gain support at the operational level. Middle management in particular 
have been reluctant to change their working practices and fail to see the market 
challenges facing the organisation in the same way as the leadership team.  
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Again, the aim of this research project was to understand the way in which DLI is 
implemented in science and technology-led organisations. The findings provided in 
Chapter 6.0 give an account of how this integration has occurred within three such 
firms, including providing an insight into the enablers and barriers to DLI that each 
organisation faced on their journey. The next chapter will discuss these findings in 
relation to existing literature within the field in order to generate relevant theory to 
answer the initial research question.  
!121
7.0 Discussion and interpretation of findings 
This chapter aims to incorporate the findings from the research process outlined in 
Chapters 4.0, 5.0 and 6.0 into a broader discussion about the way in which DLI is 
implemented within science and technology based multinational organisations, in order 
to answer the focal research question.  
The key contribution of the research is a demonstration of the relationship between 
types of design (design as an outcome, design as an approach and design as a 
capability) within science and technology-based multinational organisations that are in 
the process of implementing design-led approaches to innovation. It considers the way 
in which a change in one aspect of design’s application can effect alternative areas of 
design within an organisation, which are typically viewed in isolation. This holistic 
approach has implications for the way in which the introduction of design is managed, 
offering insights into areas that should be prioritised by design managers, even if they 
are trying to elicit change in a different area of the organisation’s innovation practices.  
This chapter seeks to provide examples of instances where successful projects have 
led to the reduction of barriers to implementing DLI across organisations, as well as 
establishing connections that can be made across the implementation process. To 
achieve this, the chapter highlights links between types of design through specific 
examples derived from the case studies, before considering the relationship between 
these links and extant literature. The chapter begins with the introduction of a relevant 
model of organisational culture, which will act as an anchor between the findings and 
their position in relation to each other as well as wider organisation theory. The 
remainder of the chapter then follows a similar structure to the discussion in Gribbin et 
al. (2017), whereby each subsection will begin with a statement that aims to summarise 
a relevant segment from the findings, before discussing the occurrence of each 
statement as observed within the context of the case studies.   
This will be followed by a discussion surrounding the relevance of literature to the 
specific findings within each subsection, in order to underpin the value of the findings in 
relation to the wider strand of research, as well as outlining any recommendations that 
can be made based on the strength of the findings.  
7.1 A configuration model of organisational culture 
The findings from the research demonstrate the way in which types of design are 
connected within the context of organisations, as well as outlining the effect that these 
relationships have on the integration of a design-led approach to innovation across 
each of the case studies. In order to facilitate the communication of these findings, it 
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was determined that it would be beneficial to either create or adopt a visual framework 
that is capable of demonstrating connections of this nature within an organisational 
context. To achieve this, a search was carried out across both strategic management 
and design management literature to identify the existence of any appropriate 
frameworks.  
A search of strategic management literature uncovered a range of frameworks that are 
applicable to research into organisational contexts, however many of these frameworks 
have adopted an outward facing approach capable of documenting the external 
operating environments that companies are facing. Authors such as Porter (1992) and 
Ansoff (1957) describe the way in which organisations can gain competitive advantage 
through responding to market opportunities and threats with the creation of 
environmental models of competitive advantage. These models are seminal within 
strategic management research, however there are flaws associated with the 
underlying assumptions of each framework (Barney, 1991). Of primary concern to this 
study is the extent to which each framework fails to provide an adequate emphasis on 
the internal operating environment of the organisations in focus. This has also been the 
case within strategic management studies and has led to the creation of the resource-
based view of the firm, which is primarily concerned with the internal strengths and 
weaknesses of an organisation above its external operating environment (ibid.).  
The resource-based view begins with an appraisal of organisational competencies and 
resources in an attempt to understand those that are distinctive or superior in relation 
to rival organisations and as a result will become the basis for competitive advantage if 
correctly matched against environmental opportunities (Andrews, 1971; Peteraf, 1993).  
According to Daft (1983) firm resources include all assets, capabilities, organisational 
processes, firm attributes, information and knowledge that are controlled by a firm and 
enable that firm to conceive of and implement strategies that improve both efficiency 
and effectiveness. Instinctively, these types of resource are in alignment with the 
Philips framework that was used in the analysis of data, perhaps making the resource-
based view suitable to frame the findings. On the other hand, there is a lack of existing 
frameworks that seek to document the relationships between firm resources and the 
way in which organisational change to certain resources can impact other resources 
within the firm. Much of the work in this area aims to quantify resources in relation to 
competitive advantage by determining the extent to which they provide economic 
value, are unique to the business, are difficult to copy and involve organisational 
support (Mathur et al., 2007). Thus, the resource-based view seeks to pinpoint 
resources as enablers of competitive advantage, however it fails to chart the 
development of resources over time and the impact that resources have on the 
development of other aspects of the organisation.  
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Furthermore, there have been several attempts to identify models of the design 
process. This is typified by Dubberly (2005), who presents a comprehensive overview 
of over one hundred descriptions of the design process across several fields including 
architecture, industrial design and management studies. This collection includes the 
work of key authors such as Cross (1984), Archer (1964), Jones (1992), and Simon 
(1969), as well as many others in an attempt to encourage discussion surrounding 
design and its development process. On review of these models, it is clear that they 
are primarily focused on the application of design to a problem in a given scenario and 
consider the multiple ways in which the design process moves from identifying the 
initial problem to deriving the correct solution. Thus the focus is on design in isolation 
rather than the context in which it operates, particularly within the context of 
organisational functions.  
More appropriately, within the domain of service design Junginger and Sangiorgi 
(2009) have developed a model capable of demonstrating levels of service design 
based on Levy’s (1986) model of second-order change in which organisational 
worldviews range from core processes to an overarching paradigm. Within service 
design, this approach equates to service interactions at the core processes level 
developing to service transformation at the paradigm level. Sangiorgi (2011) further 
demonstrates that this framework is suitable to visualise change across organisations 
as well as social change amongst users and communities. Additionally, Warwick (2015) 
presents an adaptation of Young’s (2008) framework, in which it is claimed that there 
are three levels to design impact: the service interaction level, the systems level and 
the community level. These levels depict the contexts in which design can operate and 
impact, and could be representative of a change in the way that design is used across 
each of the organisation cases over time.   
A continued search of literature led to the identification of a configuration model of 
organisational culture presented by Dauber et al. (2012), who identify the presence of a 
dynamic relationship between organisational culture, strategy, structure and operations 
within any organisation and make the case for a configuration model of organisational 
culture to respond to research that aims to explore features within the complexity that 
organisations currently face. Figure 15 is the result of this work and highlights the 
relationship between internal features of an organisation and the way that they change 
through a process of performance assessment, single-loop learning, double-loop 
learning, guidance, operationalisation and patterns of behaviour. Furthermore the 
impact of the external environment is also considered within the framework, with the 
effects of wider environmental pressures also taken into consideration.  
 
!124
Figure 15: Configuration model of organisational culture - internal and external 
environment (Dauber et al., 2012).  
As the findings of this study are primarily concerned with the development of design 
within the internal operating environment of the cases involved, Figure 16 documents 
the relationship between features of the internal environment suggested by Dauber et 
al. (2012). The selection of organisational culture, strategy, structure and operations 
date back to the work of Hatch and Cunliffe (2006), whilst Schein (1985) suggests 
relationships between three broader domains in a dynamic model of organisation 
culture: basic underlying assumptions, espoused values and artefacts. Dauber et al. 
(2012) successfully map the domains of organisational culture provided by Hatch and 
Cunliffe against the broader cultural domains provided by Schein in order to create the 
model outlined in Figure 16.      
Figure 16: Configuration model of organisational culture - internal environment. 
(Dauber et al., 2012). 
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Figure 16 also demonstrates the way in which culture is both created and embedded 
within organisations. The creation of culture relates to the way in which reflection is 
carried out across all levels of the organisation, beginning with performance 
assessment at the operations level and then continued through the process of single 
and double-loop learning at the strategic level. Single and double-loop learning refers 
to the work of Argyris and Schön (1974), who highlight two different learning strategies 
derived from experience-based learning. The first of which is single-loop learning that 
involves the creation and adoption of new action strategies to understand inner values, 
which often takes the form of individuals attempting to improve the systems that they 
operate within. Conversely, double-loop learning occurs when people focus on the 
improvement of their inner values as opposed to merely understanding them. People 
begin to question the underlying assumptions behind their techniques, goals and 
values to understand why they do what they do. Within the context of organisations, 
double-loop learning refers to a more profound process of learning, whereby underlying 
policies and objectives are questioned and changed (Argyris, 1976). Similarly, Dauber 
et al. (2012) note that single-loop learning refers to the detection of errors and the 
adjustment of strategies to overcome mistakes, whereas double-loop learning 
questions existing assumptions and may lead to more fundamental changes in 
strategies.  
The notion of single and double-loop learning is also an important concept within 
design practice. Wolff et al. (2016) highlights that double-loop learning is particularly 
critical in the process of organisations absorbing new capabilities, including design 
practice. Furthermore, according to Argyris (1976) double-loop learning is focused on 
improving the problem solving capabilities of people who are involved in solving 
complex and ill-structured problems, which are capable of evolving as problem solving 
advances. Thus double-loop learning is particularly desirable within the context of 
design-led organisations, where both thinkers and practitioners are typically expected 
to solve problems that operate within these boundaries (Gribbin et al., 2016).  
Once organisational culture has been established through this reflective process, it is 
then embedded throughout the organisation through the guiding values of the 
organisation. This process takes into account the way in which organisational 
strategies are turned into actions (Dauber et al., 2012), and creates a feedback loop 
within an organisation. This feedback loop is important in understanding the 
connections that develop as design is integrated into the practice across each of the 
case studies. The following section will explain the key findings and their relationship to 
the model presented by Dauber et al. (2012) with the intention of demonstrating a 
greater understanding of how design is integrated across organisations.     
7.2 Mapping the internal operating environment 
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Integral to the Dauber et al. (2012) framework of organisational internal environments 
is the presence of operations, structure, strategy and culture level factors that impact 
the development and diffusion of organisational culture. This section seeks to explore 
the findings of the research in relation to these individual factors.    
7.2.1 Operations level factors 
7.2.1a Design as an outcome 
Design as an outcome is a critical first stage in building a successful culture for design. 
In organisations where there is little to no understanding of the potential that design 
has to create business value, successful initial projects that are intelligently 
communicated throughout the organisation have the potential to reduce several 
capability barriers in this area. This is particularly important as analysis showed a 
cluster of barriers that surrounded the process of establishing a mature culture for 
design during the inception of DLI across each of the cases (Appendix G). Likewise, in 
cases where design as an outcome is not sufficiently adopted at the beginning of 
integration, barriers to developing a mature culture for design remained in place for a 
longer period of time.  
Design was integrated incrementally within Organisation A, with the first phase of 
integration focusing on the product aesthetics and brand identity of an existing product 
range to harmonise brand equity (Sarah, p.2). The success of this initial work led to the 
commissioning of further design projects, first involving the aesthetics of a wider suite 
of products before the company began to use design to solve more complex problems 
surrounding product creation (Isaac, p.3). Ultimately, the influence of design grew over 
consecutive successful projects to the point where a customer-centric approach to 
innovation was embedded at the core of new innovation projects within the division, 
whereby design was directly involved at the front-end of all new projects. At the 
forefront of this transition is a shift in employee perceptions from thinking of design as 
merely a tool to improve aesthetics (Paul, p.3) to thinking of design as a necessity for 
successful innovation. This transition mirrors the findings of Kolko (2015), who notes 
that design has historically been equated with aesthetics and craft, however design-
centric culture has now transcended design as a role to impart principles to people 
responsible for bringing ideas to life and concentrating on the emotional experiences of 
customers. In this instance, successful projects that focused on the aesthetics of 
company products acted as the catalyst for further work to be carried out using 
industrial design at the front-end of new innovation projects across the division (Sarah, 
p.2). This approach also aligns with the experience of Brazier (2004, p.63) who finds 
that ‘a company’s first experience of design through a graphics project, if it is effective, 
opens its mind to considering design projects that require greater investment and 
longer-term projects’. 
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Similarly, within Organisation B, design to differentiate also played an important role in 
the implementation of DLI. In this instance, design was frequently used as a tool to 
ensure coherency across multiple brands as well as contributing towards the definition 
of brand strategy and identity (Chris, p.1). In comparison to the other cases, 
Organisation B is particularly focused on the performance of individual brands, with the 
capacity of design spread out across multiple brand teams (Penny, p.1&2). As a result, 
the role of design is centred around the performance of each brand and the 
organisation relies on design as a tool to differentiate in this space based on driving 
strategy and identity.  
In Organisation C, the implementation of design in a top down manner meant that 
designers had permission to use design to innovate and optimise from the beginning of 
its introduction to the organisation (Claire i2, p.6). Because design then had the 
permission to act strategically during the initial stages, it neglected to engage with 
design to differentiate beyond an initial pilot project that aimed to create a new control 
cabin for one of the organisation’s existing products (Claire i2, p.7). This permission 
was beneficial in that it embedded design at the front end of innovation almost 
immediately, providing the space to scope out opportunities to redefine their existing 
markets and also look at utilising their existing technology in a variety of ways that 
would eventually lead to the exploitation of entirely new markets to the organisation 
(Philip i2, p.1). Using design in this way was an expected outcome of the collaboration, 
however it was more difficult for design to innovate to produce ‘quick wins’ in the same 
way that design to differentiate has in the other cases. Consequently, it is extending the 
length of time that is needed to gain the trust of other disciplines within the 
organisation. In particular, middle management and engineers remained sceptical of 
the work throughout the duration of the collaboration (Philip i2, p.5).  
It is clear that to grow the influence of design within an organisation, successes need to 
occur and be effectively communicated throughout an organisation to reduce capability 
barriers that occur during the initial stages of implementing DLI. Organisations A and B 
utilised design to differentiate to improve existing brands in a short time frame to 
achieve smaller successes, which allowed the influence of design to expand to more 
strategic projects. This aligns with the work of Borja de Mozota (2003), who notes that 
there are three ways in which design competence can be disseminated throughout 
organisations. One of which is the joint management of brand visualisation between 
marketing, communications and design. This process orchestrates the relationship 
between design and brand strategy to manage a global brand image and plays a key 
role in integrating design know-how into business procedures (ibid.). Within 
Organisation A this resulted in design being embedded at the front-end of the 
organisation’s innovation procedures, having access to customers and the capacity to 
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identify potential market spaces that the organisation could seek to exploit. Beardsley 
(1994) notes that this front-end inclusion is particularly important in ensuring 
coordination of multiple product aspects in the area of technology, where design can 
act as the ideal bridge-builder between technology and its real users. Similarly, within 
Organisation B, this led to design having an impact on the strategy of multiple brands 
by identifying opportunities and new market spaces for the brand going forward.  
In the case of Organisation C the permission to act in this way was already in place 
during the early stages of design’s introduction, which had implications for the way in 
which design was utilised by the organisation and also the perceptions of design from 
other disciplines. Organisation C faced capability barriers on account of other 
disciplines not fully understanding the business value that design was in a position to 
add to the company, which was compounded by a lack of short-term projects leading to 
demonstrable successes (Claire i2, p.7). On the other hand, it has also allowed design 
to engage with strategic projects almost immediately, with the design team being 
afforded the opportunity to identify future opportunity spaces for the organisation using 
both existing technologies and new technology that could be developed. The benefits 
of identifying and exploiting these opportunity spaces are longer-term benefits to the 
organisation and have not been effective in providing demonstrable success and 
reducing scepticism amongst negative thinkers within the organisation. This has 
implications for future organisations attempting to integrate DLI into their organisational 
practices, as they should seek to use design to differentiate during the initial stages in 
order to reduce capability barriers through short-term successes, before pushing to 
integrate design as a strategic tool for mapping out the future direction of brands or a 
strategic roadmap for the future of an organisation. Acklin (2013) notes that creating 
prototypes has the potential to act as a tool to build this level of trust at the operational 
level. By acting as a collaborative tool providing insight into the design process as well 
as offering an opportunity to exchange knowledge and integrate views from non-
designers into the work, prototyping provides a foundation of shared ownership across 
multiple disciplines (ibid.). Subsequently, achieving visibility of design outputs is a 
specific goal for design from day-one of integration and is an activity that can be 
planned for by management.  
7.2.2 Structure level factors 
7.2.2a The structure of the organisation 
To varying extents, the macro level structure of an organisation is also an important 
factor in the way in which design is introduced to organisations. Organisations that 
successfully adapt their structures to coincide with the integration of design tend to 
reduce barriers to integration as well as facilitating the creation of strategy for design.  
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Within Organisation A, the initial structure of the particular division meant that sales 
managers were the primary point of contact between the company and its customers. 
These managers were located out in the field and had their performance measured in 
metrics that were particularly self-serving (Sarah, p.13). In particular, sizeable bonus 
schemes were in place based on individual sales volumes. This arrangement created a 
situation whereby the sales manages were particularly protective of their relationships 
with their clients and were reluctant to share contact details with other members of the 
company (Sarah, p.13). This directly conflicted with the introduction of design practices 
into the organisation and in particular proved to be a major barrier in establishing 
design at the front end of innovation; for example, there were instances in which the 
designer was not allowed to reach out to a customer with new ideas for a project 
(Isaac, p. 8&9). Additionally, the sales managers would be reticent to discuss 
knowledge about the customers that they were responsible for out of fear that others 
would step in and take control over accounts (Sarah, p.13).  
Approximately a year into the collaboration, a management review led to the 
restructure of the particular division which moved many of the sales managers into 
different roles, leaving the marketing department to take responsibility for the client 
relationships (Sarah, p.13). This restructure streamlined the process for the designer to 
communicate with clients, as the marketing team were not incentivised based on their 
relationships with clients. Furthermore, by this point in the integration of design, the 
marketing team were heavily involved with the work being carried out by the designer 
and proved to be strong advocates for the discipline to others within the organisation 
(Sarah, p.16). Arguably without this restructure removing sales managers and providing 
design with direct access to the customers, design would have struggled to have the 
same impact on the organisation. In particular, it would have been detrimental to the 
success of developing new propositions based around a customer-centric approach to 
innovation.  
On a larger scale, the structure of Organisation A determines that the performance of 
each division is measured individually in relation to the wider business. This leads to 
competitiveness between nearby divisions, which can stifle collaboration on new 
projects because there is a constant concern surrounding who will see the greatest 
profits out of any collaborations and fears that time and resources could be better spent 
working on self-serving projects (Sarah, p.5).  Despite this concern, there have been 
attempts to introduce design to other European divisions in the form of small 
collaborative projects being carried out, driven by positive feedback from the Vice 
President of Innovation (Emma, p.4). This competitive culture is still prevalent however 
and inhibits the progress of design as a discipline as it discourages multidisciplinary 
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collaboration across the wider organisation as well as inhibiting design’s potential to 
gain influence in decision making.   
This type of compartmentalism is also seen in Organisation B, however the structure of 
the organisation means that the company is categorised by specific brands as opposed 
to geographic divisions. Again, there is a sense of internal competitiveness between 
the brands, however there appeared to be a greater level of cross-brand collaboration 
in comparison to Organisation A. Each of the brands within Organisation B is allocated 
a packaging director, who is in charge of resourcing and allocating design across the 
particular brand (Chris, p.1). As a result, the influence of design across the organisation 
is limited by the extent to which specific brand directors value design as an 
organisational function. In instances where particular brand directors fail to see design 
as a valuable resource to the organisation, they choose to allocate assets to other 
disciplines within the company (Chris, p.5). This becomes a limiting factor for design’s 
capability to grow both capacity and influence over time as it is restricted by the views 
of particular individuals and not supported by the overarching strategy of the company.  
Additionally within Organisation B, there is a policy of job rotation that dramatically 
affects design’s ability to gain strategic influence. Typically people within the company 
are expected to change roles every three years, with the exception of those in 
marketing who are expected to move every eighteen months (Chris, p.3). At the brand 
level, marketing personnel are typically in the position of brand managers and are 
therefore in the position to commission design projects. Oftentimes, brand managers 
need to be convinced about the merits of a design project before committing to them 
and by the time a project is underway it is entirely possible that they are then moved to 
a different position within the company. Subsequently they are not in a position to see 
the progress that design makes on the particular project that they have commissioned 
and furthermore, design is again in the position where it needs to convince the 
replacement manager about the benefits of design to continue the same project (Chris, 
p.3). Thus in this instance, the structure of the organisation makes it difficult to build up 
trust through design projects, which impacts design’s ability to grow in both capacity 
and influence. In particular, the movement of people makes it difficult to carry out 
performance assessments and create single-loop learning to embed design into the 
strategy of the company and reflect on the successes of design as an approach.     
Organisation B also carried out an organisational restructure a short time prior to the 
commencement of this study, in a similar manner to Organisation A. This restructure 
was beneficial to the integration of design at the strategic level in that it reconfigured 
the structure of brands within the organisation, which coincided with the restructure of 
the management team, reducing the number of Senior Vice Presidents (SVPs) from 
twelve to four (Chris, p.2). Previously, each of the twelve SVPs had a corresponding 
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design team, which meant that design resource was spread thin across the 
organisation. Following this restructure, there was an opportunity to combine the 
organisation’s design resource, which brought about new opportunities for design. One 
of the primary opportunities was the creation of a design capabilities team that were 
specifically tasked with creating a strategic vision for design that would be capable of 
outlining what the discipline could be across the larger scope of the organisation (Chris, 
p.1). This piece of work proved important in outlining why design should exist across 
the organisation as well as outlining the role that design could play at a strategic level 
going forward. As a result, the work then led to the development of maturity of design 
as an approach within the organisation, particularly in relation to design strategy. 
Arguably, this work would not have been carried out without the restructuring of the 
organisation and the integration of brands under the direction of four SVPs, highlighting 
that once again organisational restructure has acted as a catalyst in developing the 
maturity of design practice within an organisation.     
In the cases of Organisation A and Organisation B, the management restructures were 
not carried out with the intentions of improving the position of design within the 
organisation. In both instances restructure was the result of a company deciding that 
changes needed to be made to streamline the strategic position of the company in an 
effort to sustain competitive advantage. Despite this, both of the restructures 
succeeded in removing some of the primary barriers that were impeding design’s 
strategic growth across the companies. Specifically, within Organisation A, restructure 
provided the company with the opportunity to connect design with the customer base, 
which later proved critical in establishing a customer-centric approach to innovation; 
whilst restructure within Organisation B allowed the unification of the organisation’s 
design resource as well as providing the discipline with an opportunity to outline its 
strategic vision for the future of design as an organisational function.  
Unintended consequences of organisational restructure have therefore allowed the 
influence of design to grow in each case. Senge (1990) notes that the structure of an 
organisation is key in generating behaviour throughout the organisation, therefore it is 
perhaps unsurprising that the structure of an organisation has demonstrated the 
potential to inhibit or encourage the absorption of DLI. Authors such as Buchanan 
(1992) and Hugentobler (2017) have suggested that organisational structure is a 
complex domain, however this broadens the possibilities for design to contribute to 
transformation through deriving alternative organisation ideas.  
In order to achieve this type of purposeful restructure, Heskett (2005) identifies that the 
emphasis on design must be placed on constructing systematic approaches to the 
overall output of a company, in particular at the corporate-wide strategy level. 
According to Kanno and Shibata (2013, p.17), these discussions should revolve around 
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the decentralisation of design divisions with the intent of providing design divisions 
greater authority, creating an environment to mitigate the impact of engineering and 
other divisions and making it easier for design divisions to lead the execution of 
corporate design strategy. Whilst these factors are regarded as important in 
organisational transformation, Kanno and Shibata (ibid.) also stress the importance of 
corporate-wide design management that keeps these factors in mind throughout 
transformation. The findings therefore indicate that there is potential for design 
managers to improve the prospects of design within an organisation by utilising 
organisational restructures to purposefully reduce barriers to DLI; however they echo 
the work of previous research in suggesting that this approach would need support at 
the executive level to be successful. 
7.2.2b Creating a suitable space for innovation 
The creation of a suitable space for innovation appears to be of importance in 
organisations integrating design for the first time and played a particularly crucial role in 
Organisations A and C, where there was no prior design capacity upon beginning 
efforts to establish a design function.  
Within Organisation A, the success of two initial projects led to the creation of a 
workspace with the primary intention of creating a place that could facilitate meetings 
focusing on innovation. The original layout of the office space was designed in such a 
way that to hold a meeting in a dedicated space, a room had to be booked at the 
opposite side of the building. In order to reach the room, staff had to travel across the 
manufacturing floor, which meant taking the time to put on and remove relevant safety 
equipment just to reach the space (Sarah, p.6). Furthermore, the room was described 
as stuffy and unpleasant (Mark, p.4) which, when combined with the general 
inconvenience in reaching the room, further reduced the motivation of employees to 
seek out the space. In an effort to correct this, the marketing manager successfully 
obtained funding from the executive level of the organisation to create an innovation 
space that could provide a dedicated area for collaborative working that could be 
utilised by the members of marketing, engineering and design teams when working on 
new and existing projects (Mark, p.4).  
The completed innovation space was termed a ‘Trojan horse’ by the marketing 
manager as it provided a space that encouraged collaboration between the necessary 
innovation functions, without management explicitly telling people to conduct work in 
this manner (Mark, p.4). The space itself was located in between the marketing and 
engineering departments and was equipped with a whiteboard, computers, space for 
people to meet as well as being home to an innovation toolkit that contained guides to 
brainstorming. The use of the room was largely flexible in that it couldn’t be booked; 
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instead people were able to put a post-it note on the door to indicate that they wanted 
to use the space and as a result people felt like they could enter whenever they needed 
to (Isaac, p.2). Ultimately, positive feedback surrounded the creation of the space and 
this led to the refurbishment and rebranding of the entire office space with the specific 
aim of encouraging collaboration across wider departments within the division. This 
also resulted in the senior management deciding to roll out the changes across the 
entire European branch of the business, a decision that advocated the work that design 
was carrying out within the UK division, whilst underpinning its importance to the 
innovation processes of the company (Sarah, p.7). 
In contrast, Organisation C utilised a physical working environment to integrate design 
into its innovation processes by establishing a design function in a different building to 
their core enterprise. There was recognition from the management team that the 
organisation in its current state was failing, in that it was struggling to innovate and 
generate new products that are capable of providing the sales necessary to ensure the 
firm’s survival (Philip i1, p.1). It was believed that the negative thinkers within the 
organisation’s current engineering dominated processes would suffocate the efforts to 
establish design as a new way of thinking within the company; primarily because 
middle managers within the engineering function were used to working in a specific 
way and had no interest in embracing change, as well as creating a vocal opposition to 
actively derail new ways of working (Claire i2, p.6).  
Subsequently, the organisation took up space in a new office building, with the intention 
of providing an area in which the design function could be established. The new office 
was situated in close proximity to both Northumbria University and the design strategy 
consultants employed by the organisation. Furthermore, the principal engineer was 
assigned to the workspace and tasked with carrying out the delivery of a new project 
focusing on identifying opportunity spaces surrounding autonomous subsea vehicles 
(Philip i1, p.1). Additionally, all future design work was to be carried out in the new 
office space, external to the perceived negative thinkers at the middle management 
level of the organisation. The use of this workspace ultimately provided the design 
team with the space to adopt a strategy of failing little and often out of sight from 
negative managers who would deem that any failures justify the existing processes of 
the company above any changes that supported the role of design (Philip i2, p.5). 
The role of office space is important in the development of design across both 
organisations, however in each case the purpose of the space plays a different role in 
relation to establishing the discipline. In Organisation A, the office space acted as a 
connecting feature that fostered collaboration generally across the division’s innovation 
function. In particular, the space became a physical manifestation of the customer-
centric innovation process that the company strived to adopt (Sarah, p.7), embedding 
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the notion that design was central to the front-end of innovation projects and distancing 
the innovation processes of the organisation away from previous connotations 
surrounding the seclusion of people, focusing on their individual roles and ideas. This 
provides an example of the work carried out by Moultrie et al. (2007) who note that 
innovation spaces can provide a physical embodiment of an organisation’s desired 
modes of working, in particular in relation to reflecting an organisation’s strategic 
intentions. Similarly, the work space acted as a catalyst to collaboration between the 
design, engineering and marketing departments by providing an area in which the 
departments could meet with access to materials necessary to carry out creative 
brainstorming and evaluate ideas. In this sense, the work space acted as a facilitator of 
multidisciplinary collaboration, which Seidel and Fixson (2013) indicate is necessary for 
modern design-thinking.  
Conversely, in Organisation C, the space acted as a safety measure to allow design to 
establish itself away from negative disciplines that were influential within the 
organisation, when it was believed that these disciplines had the potential to limit the 
scope for design’s growth across the company. Culturally, this is in contrast to the 
approach of organisations such as Pixar in which designers are often encouraged to 
fail quickly and often to move on to the best solutions as soon as possible, creating the 
ideal outcome in the long run (Lockwood, 2009). Instead, failure was seen as 
something that would justify the beliefs of the engineering department who felt that 
there was no need for change within the innovation processes of the company on the 
basis that there are products currently in production that were designed ten years ago 
and still bringing sales into the company (Philip i2, p3). This situation exhibits 
symptoms of an organisational ecosystem that is antagonistic to design, demonstrating 
one of nine cultural mindsets that Jenkins (2009, p.25) finds are ‘endemic within 
organisations and enemies of design’. Specifically, according to Jenkins (ibid.) a culture 
focusing on performance and short-term success is the antithesis of an environment in 
which learning from failure and looking towards long-term outcomes is the norm. In this 
instance, by seeking to externalise the design process from the company’s existing 
innovation processes, Organisation C was seeking to utilise a new working 
environment as a means to distance itself from the existing culture of the firm and 
develop a new set of principles that is supportive of design within the innovation 
process.  
7.2.3 Strategic level factors 
7.2.3a Integrating design into organisational processes  
The integration of design practice into existing organisational processes is critical in 
developing maturity of design as approach, particularly in relation to design delivery. In 
!135
Organisation A, an extensive piece of work was carried out in which the aim was to 
identify precisely where design should fit into the organisation’s existing innovation 
processes. This piece of work acted as a negotiation between the design, marketing 
and engineering functions and included project managers and senior management 
(Sarah, p.3). The process proved to be critical in embedding design at the front end of 
innovation within all future projects that are carried out by the organisation, as one of 
the key findings from the initial design projects was that design could have a greater 
impact on final concepts when it was brought into the initial stages of projects in 
comparison to projects where design was tasked with making visual improvements 
towards the end of a project (Isaac, p.7). Formally recognising that design should be 
utilised at the front-end of innovation projects reduced the occurrence of design being 
asked to problem solve towards the end of projects at a time where the majority of work 
has already been completed and the impact that design is able to have is minimal 
(Paul, p.11).  
In Organisation B, before the creation of a design capabilities team, many design 
processes were carried out external to the company, with aspects such as simulation, 
prototyping and CAD all being outsourced (Chris, p.6). This reinforced the role of 
design as a discipline that has no ownership of the briefing process making it difficult to 
increase the maturity of practice in relation to growing design as an approach. 
Internalising these aspects gave the design function control over the briefing process 
and changed the way in which design interacted with other disciplines within the 
organisation, transitioning from an external resource to a resource that was better 
positioned in the decision making process of the company’s innovation practices. This 
ultimately led to the creation of a holistic brand design programme focused on brand 
centric design that changed the way in which other functions viewed design for 
experiences within the company (Chris, p.6), mirroring the transition made by Philips 
Design as discussed by Gardien and Gilsing (2013). This made people from the 
technical insights team nervous as it was a differing approach to understanding 
customers, however it gained traction within the wider marketing teams which has 
helped to increase the reputation of design as a tool for understanding customers and 
creating brand experiences (Penny, p.6).   
Upon completion of the research, DLI was not formally integrated into the processes of 
Organisation C. Therefore, by comparing this case with the other two, it is possible to 
infer some best practices from the other two cases to offer some insights into better 
ways to carry out this integration. Within Organisation A, the integration of design into 
the existing innovation processes acted as a formal negotiation between design and 
other key disciplines across the innovation capability of the firm. This was highly 
beneficial as the negotiation provided a platform for the design function to persuade 
other disciplines of the value of design practices at the front-end of innovation on all 
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new projects, in comparison to making minor aesthetic changes towards the end of 
existing projects. Similar negotiation within Organisation C would be beneficial in that it 
would formalise the design within the innovation process, whilst providing an 
opportunity to discuss the mechanics of DLI with currently sceptical disciplines, in 
particular engineering. On the other hand, the strength of design’s negotiating position 
in this process was supported by several successful interventions on innovation 
projects using design to differentiate. This would be lacking within Organisation C as 
they have chosen to focus on using design to innovate, which will take a longer period 
of time to demonstrate successes. Therefore it would be beneficial for Organisation C 
to only initiate this process when they have multiple examples of successes that can be 
utilised to convey the impact that design can have on business value to other 
disciplines within the organisation.  
Additionally, internalising all design practices also appears to be beneficial to 
integrating DLI, as seen in Organisation B. Bringing design practices in-house 
strengthens the internal skillset of the organisation and improves the maturity of design 
as capability across the firm. In particular it improves the ability to leverage design 
across projects and create benchmarks for the discipline, whilst also acknowledging 
any knowledge gaps that are present across the function providing an opportunity to 
further strengthen the discipline going forward (Gardien and Gilsing, 2013). Since much 
of the design capacity within Organisation C is derived from external consultants, it 
would be worthwhile for the management to conduct a review of the activities carried 
out by these people and make efforts to internalise this resource into the creation of a 
bigger design function. This would also strengthen the position of the discipline in 
relation to the other innovation functions, which could be particularly useful in resolving 
conflicts with the engineering department.       
7.2.4 Cultural level factors 
7.2.4a The role of a design champion  
All three cases underpin the importance of having a design champion within the 
organisation when attempting to introduce design practices. Holland and Lam (2014) 
define a design champion as someone who is responsible for the promotion of strategic 
thinking behind design activities. Typically, the role of a design champion is seen as 
important in overcoming challenges at the strategic level (ibid.), however in each of the 
cases the role also had implications for the way in which design was integrated at an 
operational level.  
At the operational level of Organisation A, Mark, the division marketing manager acted 
as the primary champion of design. Mark was responsible for the initial introduction of 
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industrial design into the company, following a conversation with a University 
representative at a business event, whereby Mark outlined the challenges that the 
company were facing in their attempts to grow the business (Sarah, p.1). This 
conversation led to the initial branding and aesthetics project that initiated the 
introduction of DLI into the company’s innovation practices. Over time, Mark acted as 
an advocate of the discipline, directly championing the work that was being carried out 
to the senior level within the business, as well as communicating the process at the 
operational level of the business (Mark, p.10).  
The division marketing manager was also responsible for the selection and recruitment 
of an engineering manager and utilised this opportunity to appoint someone who was 
also sympathetic towards industrial design. This also had a significant impact on the 
way in which design was communicated throughout the company. The engineering 
manager was critical in explaining the new role of design to the existing engineering 
department, where there were initial reservations surrounding the introduction of design 
(Paul, p.10). These reservations included fears that design would eventually take jobs 
away from the engineering department, whilst taking away tasks that engineers found 
satisfying to work on in the shorter term (Emma, p.2). The engineering manager 
explained to the team that the presence of design was about specialising within the 
organisation’s innovation processes and that the growth of the company meant that it 
was necessary to specialise in this way to remain competitive. As such, engineers were 
told that their jobs would not be under threat by design and that they would still be able 
to take part in many of the aspects of projects that they enjoyed to work on (Emma, 
p2&3). Moreover, the success of design in Organisation A led to a long-term increase in 
staff within the organisation as they developed an internal ‘growth department’ (Mark, 
p.13), which consisted of the disciplines of marketing, engineering and design. This 
increase in staff has the potential to be useful in allaying fears of job losses in 
situations where staff are exhibiting similar concerns surrounding the introduction of 
design, by providing an example whereby the introduction of design has led to the 
strengthening of the innovation team rather than weakening its position by removing 
engineers.  
  
The role of design champion was also important at the strategic level of Organisation A, 
where it was undertaken by the Vice President (VP) of Technology and Innovation, who 
was informed of the design work through the continued advocacy of the division 
marketing manager. The VP witnessed the results of the second project involving 
industrial design, in which it carried out a customer-centric piece of work focused on 
redefining the organisation’s existing technology propositions to fit new market spaces 
(Sarah, p.7). The division marketing manager explained that initially it was difficult to 
persuade managers at a local level to release the funds needed to successfully grow 
the design initiative, particularly in relation to securing funding to create the ‘innovation 
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lab’ space. However, having seen the work carried out in this project, the VP was 
convinced that the introduction of design to the organisation’s innovation practices was 
critical to the future competitive advantage of the organisation (Mark, p.5). 
Subsequently the VP contacted some of the local managers and explained that they 
should continue to grow the design initiative, which convinced the local managers that 
it was suitable place to add investment (Mark, p.5). Equally, the VP was able to 
champion design on a global level which attracted interest from other divisions within 
the organisation, leading to further collaborations and an increase in design’s influence 
throughout the wider company (Emma, p.4).    
In Organisation B the role of the design champion was fulfilled by a Vice President of 
Packaging within the organisation. The VP had prior experience as a packaging 
designer within the organisation and utilised the role of VP to champion the use of 
design at the strategic level (Chris, p.2). This led to both the hiring of a new Design 
Director and the creation of a design capabilities team who were given the 
responsibility of carrying out an audit of design practices within the organisation to 
understand how design is practiced across the company and whether design could add 
additional value in relation to its brand propositions (Chris, p.2). Initially, this strand of 
work proved to be unsuccessful after a year and a half of frustrations from senior 
executives, who felt that the director was unable to influence, convince or demonstrate 
what design was going to do (Chris, p.2). At this point, there was a change in personnel 
orchestrated by the VP in which a new Design Director was hired, however on this 
occasion the director was provided with a bigger scope to carry out the necessary 
work. Specifically, they were tasked with looking at why designers should be present 
across the entire organisation as well as identifying the role that they could play in 
adding strategic business value (Chris, p.2). The position of a design champion at the 
VP level was critical in ensuring that the Design Director and capabilities team were 
given an appropriate amount of time and space to work on their propositions without 
judgement from other areas of the company. This was particularly important given the 
dominance of marketing within the firm, however it was also important in deflecting 
pressure from the senior management of the organisation who were sceptical of the 
role of design at that point in time.  
The role of design champion within Organisation C was taken up by the Chief 
Technology Officer (CTO) who was responsible for hiring the first industrial designer 
within the company, as well as commissioning consultancy and University projects to 
carry out a piece of work aiming to utilise strategic design in order to exploit new 
markets (Harry, p.1). In this role the CTO frequently had to champion design to the 
organisation’s board of directors so that necessary funding could be acquired to carry 
out the work (Philip i2, p. 2&5). This was an important role as historically funding within 
the company was been allocated based on projects, where the funding was initiated 
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from clients (Philip, p.4). Subsequently, the support of the CTO was essential in order 
to convince the board of directors that integrating design and carrying out this work 
would have a positive effect on the firm’s financial performance.   
In each case, the role of design champion was critical in ensuring that design was 
afforded time and space to grow away from some of the existing dominant disciplines 
that are in place across each company, in particular engineering and marketing 
departments. Similarly, in each case the role of design champion was a critical factor in 
ensuring that the design teams had assistance in terms of acquiring necessary 
financial support to carry out new initiatives. In this sense, senior executives have 
remained engaged with the DLI process, which Govindarajan and Trimble (2010) 
suggest is necessary to mediate ongoing conflicts. This is particularly important during 
the initial stages of integration, in which design as an approach is being developed and 
an organisation is beginning to calculate the role that design can have within the 
context of its existing innovation programmes. Managers can then aim to introduce 
design into the organisation’s existing strategies, or innovation ‘performance 
engine’ (ibid.), once successful design projects have taken place and other disciplines 
have a clearer understanding of the business value design can add. Hands (2009, p. 
40) refers to this role as ‘coalition developers’, in which the champions seek to solidify 
the involvement of people who have access to resources, knowledge and political 
influence needed to enact change at this level.  
Furthermore, the presence of a design champion at the strategic level is critical in 
building the influence of design on strategic decision making. This was particularly 
evident within Organisations B and C, whereby design was afforded the opportunity to 
set out vision for the future direction of the organisation through either new brand 
strategies or the identification of new spaces for technological innovation. Organisation 
C in particular draws parallels with the role of design within P&G as described by 
Martin (2009), in that the company was in a position where its sales were declining and 
strategic level management felt that change was needed to turn around the future 
prospects of the company. This strategic position ensured that people were more open 
to change having realised that it was critical to the future performance of the company 
(ibid.). 
Much of the literature in this area focuses on the impact that a design champion can 
have at the strategic level of organisations, however Organisation A demonstrates that 
a design champion at the operational level of an organisation can also have a 
significant impact in reducing the barriers to implementing DLI. This is particularly 
important when design is introduced in a bottom-up manner, in which case it is valuable 
to have a supporter in a management position to consistently communicate the 
business value that design is adding to projects on a day-to-day basis. In the case of 
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Organisation A Mark acted in this role by repeatedly explaining the vision for design, 
demonstrating the impact that design had on active projects and then communicating 
customer feedback to senior management followed by linking these aspects to actual 
sales growth (Mark, p.5).      
There is also a large focus within literature on the role that particular individuals have 
as design champions. It is also worth considering the impact that multiple champions 
can have within particular organisations, where the creation of a ‘community of 
champions’ is perhaps a more relevant explanation of the process. This is seen within 
Organisation A, where multiple people take on the role of champion at different stages 
of integration and at different levels of the organisation. Creating this type of community 
is critical to the long-term success of integrating DLI. Within a situation where there is 
only one design champion, an organisation is vulnerable to losing that influence should 
the person decide to change roles or leave the company. Similarly, in instances such as 
Organisation B, features surrounding job rotation mean that the position of design 
champion is difficult to establish at the operational level because there is a constant 
state of flux surrounding management roles. In these instances, the impact of a design 
champion on the integration of DLI would be far greater if the organisation managed to 
create and sustain a community of design champions that were spread across the 
organisation and able to communicate the vision of the discipline simultaneously.  
A community of design champions could also encompass the effect that external 
design specialists had on the DLI integration process across each of the three cases. 
All three organisations looked to the help of the University in establishing DLI, with 
Organisations B and C simultaneously hiring external design consultants. These 
external actors were all positive forces in championing design within the organisation. It 
should be considered that due to the fact that someone in the organisation decided to 
commit the time and money to bringing in external help, external help is often given 
more credence as people try to justify the expenditure. Thus external design specialists 
can also play the role of influencer by championing the discipline.    
Finally, it is worth revisiting a point from Section 2.5.1, in that research has also 
indicated the presence of a champion is not necessarily sufficient in guaranteeing 
innovation successes. Rubenstein et al. (1976) highlight that many projects are 
demonstrably unsuccessful despite the presence of a person in the role of a champion. 
Subsequently, although the role appears to be an important influence in successfully 
integrating design within the innovation processes of the three cases in focus within 
this study, other factors are also important in deriving sufficient conditions that can 
credibly explain success (Rothwell, 1992). This perhaps explains the difficulty to 
integrate DLI within Organisation C, whereby the design champion was in place at the 
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strategic level of the organisation, however there were still barriers present at the 
operational level of the company. 
7.2.5 Summary of internal strategic level factors 
This section has aimed to document the findings of the research in relation to the four 
key phases of organisational culture identified by Dauber et al. (2012): operations, 
structure, strategy and culture. The results of this process are visualised in Figure 17. 
The next section will explore the factors that connect the key phases of culture, in order 
to provide a detailed description of design integration. 


Figure 17: Findings in relation to the four key phases of organisational culture.  
7.3 Exploring the connections between operational factors 
Whilst the previous section documented the findings in relation to the four phases of 
embedding organisational culture, this section seeks to discuss the way in which these 
findings connect throughout the internal operating environment of an organisation. 
Some of these connections have been alluded to in the previous section, however this 
section will aim to make them explicit in relation to the role that they play with regards 
to implementing design.  
7.3.1 Overcoming multidisciplinary conflicts through building trust 
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Many of the initial barriers across each of the three cases can be linked to the maturity 
of design as a capability, specifically with regards to resolving multidisciplinary conflicts 
surrounding the relationship between the design function and existing functions within 
the organisation. In particular, barriers such as a lack of understanding of the design 
process, contrasting attitudes and a fear of job losses are all connected to the creation 
of a mature culture for design within an organisation. It is necessary to overcome these 
barriers to establish a culture that encourages DLI across an organisation. This section 
will discuss the role of establishing trust and developing a successful communication 
strategy to overcome some of these barriers.  
In instances where design is deemed to have a positive impact on business 
performance, trust begins to accumulate from other disciplines within the organisation. 
This is necessary for design to move from a position where it primarily impacts the 
operational factors of an organisation to embedding design within the structure and 
strategy of the company, leading to an impact on organisational culture. Within 
Organisation A, trust was built through the incremental use of design as outcome, as 
documented in Section 7.2.1. Small, successful projects led to the role of design 
expanding from its initial use as a creator of visual content, to design being firmly 
embedded at the front-end of new innovation projects (Isaac, p.3). Once initial 
interventions have taken place, performance assessment is typically carried out so that 
the organisations can evaluate the impact that design is having on the innovation 
process. In the case of Organisation A this evaluation process initially involved a 
member of the marketing team carrying out a piece of work to assess the customer 
perceptions of the new branding that was rolled out across the existing suite of 
products (Sarah, p.2). Holland and Lam (2014, p.51) classify this approach of 
assessing the success of design as ‘assessment by an internal individual’, in which a 
person can quickly assess issues highlighted in a design audit. Alternative methods of 
performance assessment can include assessment by: questionnaire, working group 
and external consultant (ibid.).           
Similarly, within Organisation C, trust was built up through an initial project looking at 
the redesign of a control cabin for one of the company’s core products. The success of 
this project was enough to build trust at the strategic level of the organisation, with the 
Chief Technology Officer recognising the potential of design to add business value 
(Philip i2, p.3). In this instance, however, the work was treated negatively by other 
members of the organisation, in particular from members of the engineering team. The 
negativity from the engineering function was excessive to the point that the company 
established its design function in a location external to its primary offices in order to 
provide design with space to establish itself before being introduced into the existing 
innovation process of the company (Philip i2, p.5). This suggests that being successful 
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in small projects alone is not enough to establish design as a key function within the 
organisation’s innovation processes. 
Organisation B exhibited similar characteristics to Organisation C in its implementation 
of design in that there are examples of design having a successful impact on projects 
on particular brand areas, however the success of design was met with trepidation from 
other disciplines. Chris (p.5) highlights one instance in which the presence of a 
designer made the marketing team feel uncomfortable because the work that she was 
doing was so good, therefore the marketing team adopted the belief that design just 
gets in the way of the work that the other teams are trying to carry out. Upon the 
designer finishing their time in the packaging team, the role was discontinued and 
packaging engineers took up the role, further demonstrating that success in one project 
alone is not enough to establish trust in design if other disciplines are already inimical.    
Section 2.5.4 documented the benefits of multidisciplinary working in relation to 
successful innovation, in particular due to multidisciplinary collaboration playing a 
central role in the application of design to innovation challenges (Seidel and Fixson, 
2013). It is clear, therefore, that for design to succeed in the context of an 
organisation’s innovation capacity it is essential for the removal of barriers to 
multidisciplinary collaboration, in order to facilitate collaboration between numerous 
disciplines. Furthermore, each of the cases exhibited signs of ‘coopetition’ (Luo et al., 
2006) in which there was a presence of both competition and collaboration. The 
findings from this research indicate that building trust of the design discipline is 
important in each of the cases, however it is also evident that trust must be built up 
over several successful projects and additionally, trust alone is not sufficient in 
embedding design practices through overcoming multidisciplinary conflicts.  
One feature that is present within Organisation A and missing from Organisations B 
and C is that of a consistent communication strategy that stems from the people who 
occupy the design champion role within the company. Within Organisation A this 
resulted in frequent presentations to both senior managers and people at the 
operational level to ensure that everyone understood the design process and the 
impact that it was having on the organisation’s innovation efforts (Emma, p.11; Mark, p.
10). This communication process was beneficial in two ways, both of which 
surrounding the ability of design to build understanding amongst other disciplines. It 
enabled the design function to communicate its capability to add business value on 
projects, whilst also allowing the function to communicate some of the processes that 
were used in projects, thus demystifying the concept of design to people who 
previously had no understanding of the processes involved.   
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Organisations B and C lacked a consistent communication strategy, which led to 
persistent barriers in comparison to Organisation A. In particular, a fear of design 
causing job losses was consistent in each of these cases whilst the organisations did 
little to reassure people that this fear was unfounded. In Organisation A this was solved 
through consistent messages from the management team that conveyed the message 
that design was an additional specialism that the company was investing in, in order to 
strengthen its existing innovation practices and maintain innovation as a competitive 
advantage (Emma, p.11). Similarly there was a consistent message that the 
involvement of design would not take away the responsibility of being creative from 
other disciplines, which was another concern that was particularly present amongst the 
design team.  
Furthermore, Organisations B and C both have strong examples of design contributing 
to the innovation practices within each company, however they lack the communication 
strategy needed to convey the benefits to other disciplines throughout the organisation. 
This echoes findings from Carlgren et al. (2016), who highlight that one of the primary 
challenges in embedding design thinking into organisations is that it is difficult to prove 
the value that design thinking provides. In this research, however, the data collected 
offers a potential solution; by suggesting that in order to establish design within an 
organisation’s innovation function, it is necessary to build up trust through successful 
projects whilst simultaneously placing importance on communicating the processes 
involved and the impact that the work has had in terms of adding business value to 
projects.   
7.3.2 Top-down and bottom-up integration 
The integration of design is also impacted by the way in which organisations go about 
introducing the discipline. This can occur in one of two ways, top-down implementation 
or bottom-up. Manzini (2014) notes that within social innovation, this polarity relates to 
who the original drivers of innovation are, with the top-down approach being driven by 
decision makers and the bottom up approach being driven by the communities directly 
involved in the innovation. Similarly, within a corporate organisational context, the top-
down approach is driven by the decision makers of that organisation, typically in a 
management or senior-management capacity; whilst the bottom-up approach is driven 
by employee initiatives at the operations level of the company.  
Within Organisation A, design was initially introduced to the company utilising a bottom-
up approach that stemmed from discussions between the division marketing manager 
and Northumbria University. This discussion led to the initial aesthetics project that 
sought to improve the branding of the division’s existing product offerings. As 
mentioned in Section 7.2.1, the success of the aesthetics and branding project led to 
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further projects at the division level, which resulted in the scope of design increasing 
over time. After several successful projects the work was noticed by the Vice President 
of Innovation, primarily down to the marketing manager acting as a champion for the 
work, pushing design at a corporate level ensuring that there was a global audience for 
the work that was being carried out (Mark, p.4). At this point a top-down implementation 
approach was also adopted across the whole organisation, stemming from the VP 
acting as a design champion for the work. Initially this involved freeing up funding so 
that the division could renovate the workspace so that it became suitable for the new 
collaborative innovation approach. Longer term, this also involved the VP rolling out the 
workspace changes to other divisions across the organisation, with the intent of 
spreading the culture that was developing within the North East England division into 
the wider, international organisation (Sarah, p.7).       
The top-down approach was typified by Organisations B and C. Within Organisation B, 
much of the impetus for developing a design capability stemmed from the Vice 
President of Packaging who took advantage of an organisational restructure to create a 
team that would be responsible for identifying the role that design could play in shaping 
the strategy of the organisation (Chris, p.1). Benefits of this approach included creating 
space for design to develop a consistent set of methods that could be applied across 
any of the organisation’s brands. In particular, focusing on design for experience as a 
way of turning insights derived from the marketing team into viable strategies for brand 
futures. Contrastingly, this approach was not able to overcome barriers in overcoming 
multidisciplinary conflicts. As noted in Section 6.3.4d there were examples of designers 
being placed into teams and carrying out successful work, however this was met with 
uncertainty from other disciplines and was not enough to establish design into the day 
to day operations of these brand teams. This success could have been improved upon 
by the presence of a design champion at the management level in order to reduce the 
multidisciplinary working barriers caused by a fear of job losses and design making the 
marketing discipline look bad to senior management.     
Similarly, within Organisation C the stimulus for integrating design into the firm’s 
innovation processes came from the Chief Technology Officer. Again benefits to this 
approach meant that design was given permission to think strategically almost 
immediately; in this case by identifying several potential areas that the company could 
either expand its technologies into or create new technologies to exploit emerging 
market trends. In this respect, the design function was given a high level of 
responsibility considering the company’s existing situation in which it was struggling to 
compete within the changing conditions of the marketplace (Philip i1, p.1). Thus a top-
down approach was particularly relevant for integrating design at the strategic level of 
the organisation. However, in a similar manner to Organisation B, design struggled to 
overcome barriers surrounding multidisciplinary conflicts. In this instance the 
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multidisciplinary conflicts stemmed from the operations level in which engineers and 
engineering managers were particularly sceptical of the work and reluctant to change, 
oblivious to the market pressures that were effecting the company (Philip, i2, p.1). A 
lack of bottom-up integration in this case meant that these barriers were not overcome 
within the timeframe of the study, however this can also be linked to the lack of using 
design to differentiate early in the integration in order to quickly demonstrate the 
business value of design.  
The data suggests that in an ideal scenario there would be a degree of both top-down 
and bottom-up integration, which would be capable of overcoming barriers at both the 
strategic and operational levels of the organisation simultaneously. It is clear that both 
approaches offer particular benefits in overcoming barriers to implementing DLI, 
however there does not appear to be an optimal way of overcoming all barriers using 
only one of the two approaches. Birkinshaw et al. (2011) highlight that this is often the 
case with specific innovation projects, whereby both approaches are needed however 
very often the link is not made. Bottom-up integration appears to be essential for 
overcoming barriers at the operational level of the organisation, in particular in 
contributing towards overcoming multidisciplinary conflicts in instances where other 
disciplines are sceptical of design from the outset of its introduction. Additionally, a top-
down approach makes it far easier to encourage the use of design in a strategic 
manner from the initial stages of introduction. As highlighted in Organisation A, the top-
down approach is also beneficial in overcoming barriers surrounding finance and risk in 
situations where the company is committing resources towards implementing a new 
discipline. This is key in ensuring that design is rolled out on a wider scale than just one 
segment of a large organisation, particularly when design is initially implemented in a 
top-down manner beginning in one specific area of the company. 
7.4 Mapping the integration of design-led innovation 
Whilst the previous section set out to identify the operational factors that influence the 
integration of design into organisational innovation practices, this section aims to 
increase understanding by considering the way in which these factors are connected 
throughout the integration of DLI to create a theoretical model that best resembles the 
integration process. The results of this process have again been annotated onto the 
model provided by Dauber et al. (2012) and are shown in Figure 18. From a 
hierarchical perspective, culture refers to higher order, strategic level change within the 
organisation, whereas operations refers to activities that occur through the day to day 
running of a company. 
Chapter 3.0 discussed the widely theorised notion that design within organisations 
exists on a spectrum between no formal design practice to design integrated in 
organisation strategy, however little clarity exists to offer insight into how organisations 
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move up this spectrum. In particular, there is little theory focusing on the barriers, 
enablers, successes and failures that are encountered on this journey; providing scope 
for research that is capable of highlighting areas for best practice to support this activity 
(Backes and Wolff, 2016). Primarily, this is because a range of strategies are 
implemented depending on the people leading this transition (Ward et al., 2009) and 
also because it is difficult to directly correlate organisational change to a single specific 
intervention (Bucolo and Matthews, 2011a). Furthermore, existing research has 
provided models of the organisation that are presented as ‘static’ (Acklin, 2013) in that 
they do not consider changes over time that occur as a result of design interventions in 
an effort to integrate the discipline into innovation processes. As a result, they remain 
constant and unable to represent a social dynamic in a state of constant flux.  
 
Figure 18: Findings in relation to the internal operating environment 
This research has aimed to explicate some of the issues surrounding this integration 
amongst science and technology focused multinational organisations to improve clarity 
in this area. The three case studies have illustrated that integrating DLI into 
organisations is a complex situation that depends on multiple, context-specific, 
variables. Despite the individuality of the cases, clear themes have emerged from the 
analysis of data, leading to the creation of Figure 18 - a framework visualising the 
connections between the key findings from the study mapped against a configuration 
model that explains the connections between organisational culture and the wider 
internal operating environment.   
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The model depicts the relationship between the commonalities of integrating DLI and is 
cyclical to demonstrate that the integration of DLI is dynamic and issues aren’t situated 
in specific timescales relative to design’s introduction. In terms of a starting point, much 
of the integration depends on the initial context of integration, in particular whether an 
organisation is approaching it with a top-down or bottom-up strategy. The top-down 
approach suggests that developing a strategy for design across the organisation is at 
the forefront of integration, with key issues surrounding embedding design into the 
structure of the organisation as well as establishing successful projects at the 
operational level. Similarly, the bottom-up approach relies on the successful 
performance of design at the project level to establish trust in the discipline, increasing 
design’s influence and integrating it into organisational structures. The data highlighted 
that a combination of top-down and bottom-up integration is the optimal approach for 
integrating design, therefore it is possible for multiple feedback loops to occur at the 
same time. This indicates that the occurrence of simultaneous feedback loops is a 
necessary precursor to integrating DLI and overcoming barriers in the shortest possible 
timescale.  
Additionally, the cycles are continuous meaning that multiple iterations are likely over 
the course of integration. For instance, performance assessment will be carried out 
multiple times over several projects. Some of which will result in structural changes, 
creating new ways of working across a company. These new ways of working will again 
lead to further projects and subsequently further performance assessment, creating a 
continuous loop of improvement over time. As an example, within Organisation A the 
initial branding work was sufficient to encourage the marketing manager to seek 
investment to improve the immediate office space. The improvement of the office space 
then led to new ways of working that embedded DLI into the existing innovation 
process of the organisation, with design-toolkits being provided within the office space 
for use on future projects. This then had an impact on the use of design within future 
projects causing the cycle to repeat.   
Ultimately embedding design into the culture of an organisation relies on overcoming 
barriers and capitalising on the enablers surrounding DLI. Subsequently these 
feedback loops become important in continuously improving the design function of an 
organisation over time. In particular, the feedback loops are important in improving 
understanding from other disciplines surrounding their awareness of design’s ability to 
add business value; either at the project level or the strategic level. This was one of the 
most prominent barriers across each of the cases at various levels of the organisations. 
Despite this many of the enablers addressed this issue. The presence of a design 
champion was particularly important in this area, as in certain cases it was an essential 
precursor for design to have the necessary time, space and funding required to 
establish itself as an organisational function. Furthermore, successes and trust building 
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at the operational level had to be supplemented with a consistent communication 
strategy to ensure that positive results from projects were shared throughout 
organisations, providing sceptical disciplines with insight into both the processes and 
outcomes possible from design-driven innovation projects.         
7.5 Relevance of theoretical framework to praxis  
Whilst the framework appears to offer the best theoretical explanation for the way in 
which a design-led approach to innovation is integrated, it is worthwhile considering its 
suitability as an accurate model of design praxis. This section of the thesis considers 
the way in which design was integrated across each of the Organisations in relation to 
the initial framework, culminating in a discussion surrounding a potential idealised 
version of the framework to be utilised as part of future research.  
The section also takes into account feedback from a follow up interview with a 
representative of each participating organisation: x from Organisation A, y from 
Organisation B and z from Organisation C. The follow up interview was carried out in 
order to validate the findings of the thesis and determine whether the models could 
provide an accurate description for the integration for design within each case.    
7.5.1 Integration within Organisation A 
The way in which design was integrated within Organisation A, appears to have 
connections between the operations level and strategy level that are not discussed as 
part of the framework of Dauber et al. (2012). To demonstrate the process of 
integration within Organisation A, Figure 19 documents the bottom-up approach 
followed in the early stages of design integration; highlighting the circular approach 
taken by the organisation following the initial branding project that occurred at the 
operations level.  
Stage 1 represents the initial branding and aesthetics project that led to structural 
changes within the organisation, in the form of staffing changes within the operating 
structure surrounding the existing innovation process. In turn, this led to Stage 2, a 
removal of barriers surrounding design’s ability to connect with the customers of the 
business. As a result, Stage 3 shows that design was then embedded at the front-end 
of innovation for ongoing and new projects. Critically, at this stage, embedding design 
at the front end of innovation at the operations level connected directly to the 
integration of design within the existing innovation strategy of the organisation. This 
occurred as the success of design at the front-end of innovation had a visibly positive 
impact on projects, which led to a process of negotiation between design and the other 
innovation functions to formalise the role of design into the innovation process of the 
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company. This cycle demonstrates that it is possible for linkages to exist that are not 
present on the initial model of Dauber et al. (2012).     
Figure 19: Integration within Organisation A. 
The success of design projects at the operations level also led to recognition from 
senior management, in particular the Vice President of Innovation. Support from senior 
management was essential in gaining funds to redesign the oﬃce space within the UK 
division, in particular in creating an area was more suitable to facilitating team based 
innovation projects, highlighted in Stage 4.  

Following the creation of the innovation space and further successful design projects, 
there was also a reduction in multidisciplinary conflicts that were caused through the 
integration of design. Engineers who previously had reservations surrounding the 
impact that design would have on their own role within the organisation began to better 
understand the processes involved in design-led innovation and in turn contributed to 
the successful outcomes of projects, embedding design further into the culture of the 
division as shown in Stage 5. 
Critically, a deeper understanding of design-led innovation across the division led to a 
negotiation process where design was formalised within the company’s existing 
innovation process, Stage 6. This involved layering the role of design onto an existing 
Stage-Gate process, to ensure that design was  in position to be an active participant 
at the front-end of all future innovation projects that originated from the Division. 
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Specifically, this meant that the industrial designer was able to spend time with 
customers when new projects are initiated as well as having input into the ideation of 
product concepts, as well as impacting the final form of new products. 
It was also possible to map the Stages developed in this model against the coding 
carried out in Figure 9. The results of this process are documented in Table 10. This 
process cross checked the critical incidents identified in Appendix F against the distinct 
stages identified in the creation of Figure 19 to demonstrate the way in which maturity 
changed over time. This process has also been carried out for Organisations B and C 
and is documented in Tables 11 and 12.  
Table 10: Changes to maturity within Organisation A 
7.5.2 Integration within Organisation B 
Initially, the design resource within Organisation B was spread across twelve product 
categories, which meant that it was spread thin across the organisation. In 2013, 
organisational restructure occurred, which saw a transition from twelve to four major 
categories. As part of this transition, each of the four major categories was assigned 
their own design resource and a Design Director was appointed by the Vice President 
of Packaging with the view of overseeing each of the design teams across the four 
individual categories, as highlighted by Stage 1. 
Stage 1 Stage 2 Stage 3 Stage 4 Stage 5 Stage 6
Design 
Strategy 0 0 0 0 0 1
Design 
Programming 1 1 1 1 1 2
Design 
Delivery 1 2 2 2 2 2
Design to 
Innovate 1 2 2 2 3 3
Design to 
Diﬀerentiate 1 2 2 2 3 3
Design to 
Optimise 1 1 1 1 1 2
Design Skills 0 0 0 0 0 1
Competence 
Development 0 0 0 0 0 1
Culture for 
design 1 1 2 2 2 2
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Figure 20: Integration within Organisation B 
At this point, the Vice President of Packaging also requested the Design Director to 
carry out an evaluation of the organisation’s existing design capability in order to 
determine why designers should be present across the organisation, what they should 
be delivering and also what value they could provide to the existing business strategy. 
This work led to recognition that design needed to take up several forms within the 
organisation in order to influence decisions within it, in particular design for experience, 
design for strategy, design for leadership and design for engineering were identified as 
key areas that design needed to deliver within the organisation. There was clarity 
surrounding the role of design for experiences, however the other areas were thought 
to be missing and the organisation set about looking at how design could deliver clarity 
within these areas across the organisation, represented by Stages 2 and 3.  
Formally establishing the different roles of design within the organisation led to Stage 
4, where multiple design projects were initiated at the operations level of the 
organisation. One of these design projects involved Northumbria University facilitating 
a workshop alongside an external design consultant in order to explore ways in which 
the packaging of a particular product could be reduced by 50%. These projects meant 
that design was able to contribute towards the overall strategy of the organisation, 
Stage 5, however despite successful occurrences of design-led innovation, 
multidisciplinary barriers were still present across the organisation. These barriers 
meant that design was able to influence the wider strategy of the organisation at this 
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stage, but unable to reach the point where it was able to inform culture change across 
the organisation. 
Table 11: Changes to maturity within Organisation B 
7.5.3 Integration within Organisation C 
The initial introduction of design-led innovation to Organisation C occurred in the form 
of a pilot project aiming to redesign an existing product in the form of a control cabin, 
with the intent on refining an existing product in order to add value to existing business 
revenue streams, shown in Stage 1 of Figure 21.  
The project focused on redesigning a control cabin for a subsea vehicle and involved 
extensive research in order to understand the experiences of workers responsible for 
piloting these vehicles, before creating a prototype unit. This project proved to be a 
success and the senior management team made the commitment to introduce design 
by utilising an external innovation space (Stage 2) and commissioning a strand of work 
that specifically focused on the business opportunities surrounding autonomous 
technology (Stage 3). This work was strategic in nature and involved mapping the 
existing operating processes of the organisation, with a view to understand the time 
and cost implications of various changes to the existing innovation process with respect 
to facing the challenges surrounding a market trend towards automation.  
Stage 1 Stage 2 Stage 3 Stage 4 Stage 5 
Design 
Strategy 0 0 2 2 2
Design 
Programmin
g
0 1 2 2 2
Design 
Delivery 0 1 1 2 2
Design to 
Innovate 0 1 2 3 3
Design to 
Diﬀerentiate 1 3 3 3 3
Design to 
Optimise 0 1 2 2 2
Design Skills 2 2 2 3 3
Competence 
Development 0 0 1 2 2
Culture for 
design 1 1 1 2 2
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 Figure 21: Integration within Organisation C 
This work let to Stage 4, the identification of opportunities for the company to exploit 
immediately, as well as opportunities that the company could seek to exploit in the 
future. This was supplemented with the identification of capabilities that needed to be 
developed in order to successfully exploit these opportunities (Stage 5). Whilst design 
was able to impact the strategy of the organisation through this process, it was unable 
to embed itself within the wider culture of the organisation, specifically because of 
multidisciplinary conflicts that stemmed from the reluctance of middle managers in the 
engineering department to engage with the new design processes. 
Stage 1 Stage 2 Stage 3 Stage 4 Stage 5 
Design 
Strategy 0 0 0 0 1
Design 
Programming 0 1 2 2 2
Design 
Delivery 0 0 1 2 2
Design to 
Innovate 0 0 2 3 3
Design to 
Diﬀerentiate 0 0 0 0 0
Design to 
Optimise 1 1 2 2 2
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Table 12: Changes to maturity within Organisation C 
7.5.4 Idealised version of the framework 
Whilst Figure 18 represents the current best explanation for the integration of DLI, 
findings from the individual cases suggest that there is a potential for additional 
linkages to be explored throughout further research, with the goal of creating an 
idealised version of the framework going forward. Additionally, it is difficult to suggest at 
this stage the number of cycles an organisation would need to carry out in order to 
integrate DLI at a cultural level. This is dependent on several factors, including the way 
in which design is introduced (top-down or bottom-up) and the extent to which barriers 
and enablers are present within an organisation. Figure 22 visualises a potential 
idealised version of the framework based on the key findings of this research.  
Figure 22: Potential idealised version of culture framework 
The intent of Figure 22 is to demonstrate a fluid framework that is capable of describing 
the cycles involved in the integration of DLI. In particular, Figure 22 recognises the 
Design Skills 0 0 0 0 0
Competence 
Development 0 0 0 0 0
Culture for 
design 1 1 1/2 1/2 1/2
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impact that a community of design champions is capable of having on the integration 
process, primarily in disseminating a wider organisational culture that is supportive of 
DLI. A community of design champions has the potential to act as a bridge between a 
desired organisational culture and the additional areas of the organisation, which is not 
necessarily reflected within the original framework. This framework offers a starting 
point for potential future research, whereby work could utilise the framework to 
specifically identify the cycles that occur as design is being integrated. Furthermore, 
work should seek to identify the time scales attached to each cycle as well as the 
relationship between barriers and enablers that are critical at each phase. 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8.0 Conclusion 
Chapter 7.0 discussed the findings of the study in relation to relevant literature in order 
to create a theoretical framework capable of describing the integration of DLI within 
science and technology-led multinational organisations. This chapter aims to draw 
conclusions from these findings and discuss the implications that the research has for 
both theory and practice. The chapter will also specify the contribution to knowledge 
derived from the study, as well as outlining the limitations of the research approach and 
recommendations for future research.   
8.1 Implications for theory 
There are multiple implications for theory that have emerged throughout the course of 
this research. These implications relate to the collection and analysis of data, as well 
as the findings derived from each of the cases in relation to previous research. This 
section aims to make these implications explicit through a summary of key discussion 
points.   
8.1.1 Data analysis and adaptation of Philips framework 
The analysis process adopted the Philips framework, derived by Gardien and Gilsing 
(2013), in order to categorise the findings based on the maturity of design integration 
across each of the three case studies. This research has furthered the development of 
the framework by identifying additional areas that can be added to it, in order to 
broaden its applicability for research seeking to understand the integration of DLI in 
organisations where there is no formal design resource prior to attempts to introduce 
the discipline. This was achieved through the introduction of a ‘maturity level 0’ 
category based on the work of Aftab (2013), who describes a similar period in Philips’ 
history in which design acted as an auxiliary support function in relation to other 
functions within the organisation. This data was utilised in conjunction with the initial 
framework of Garden and Gilsing (2013) in order to expand the framework so that it 
covered the initial stages of integration in the cases present in this research. 
Furthermore, statements were added to the framework based on findings that 
appeared in multiple cases yet were not accurately depicted in the initial framework. 
The results of this process are documented in Figure 8 and provide a more complete 
version of the framework to be used in future research, which looks to provide 
additional detail in assessing the maturity of design practice across multinational 
organisations.  
On reflection, the choice to adapt and utilise the Philips framework for the purposes of 
analysing the dataset appears to have been a success within the context of the study. 
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The framework itself was chosen due to the detail surrounding the development of 
design across maturity levels, as well as the similarity between Philips as a technology 
driven organisation and the three cases that took part in the research study. 
Throughout the analysis process, there were very few statements that could not be 
categorised into the adapted version of the framework, further highlighting its suitability 
for similar research in the future.  
8.1.2 Identification of barriers and enablers to design-led innovation  
The results of the data provided specific insight into barriers and enablers to DLI that 
occurred in each of the cases, shown in Tables 8 and 9. Carlgren et al. (2016) identify 
several barriers to design thinking across larger organisations, however they suggested 
that more research is needed to be carried out in order to investigate the way in which 
design thinking is integrated and how it impacts these barriers, whilst also expressing a 
need for research that provides examples of ways that companies have handled 
barriers. This was echoed by De Goey et al. (2016a) who also claimed the need for 
research that focuses on the relationship between barriers and enablers across various 
phases of design-driven innovation. The findings of this study bridge this gap by 
highlighting barriers and enablers to DLI across three multinational science and 
technology driven organisations, as seen in Appendix G. Furthermore, the work has 
provided examples of instances in which barriers have been overcome, which has 
ultimately led to the development of a framework that provides a holistic view of critical 
factors and actions necessary for the successful integration of DLI.  
8.1.3 Reaffirms the role of design champion 
The research has also demonstrated that the role of a design champion was important 
across each of the three cases, which adds further evidence to the work of authors 
such as Holland and Lam (2014), Hands (2009) and Martin (2009). Specifically, the role 
of design champion was particularly important in providing the design functions with the 
time and space necessary to establish itself as a discipline across each organisation as 
well as being an important factor in ensuring that the design resource was adequately 
funded. Similar findings have been seen within the context of social innovation and 
community based projects (Cooper, 2004), which suggests the potential for a design 
champion being a generic requirement for successful design projects, however further 
research is needed to support this hypothesis. 
Typically within the literature, the role of a design champion is seen as important in 
communicating the value of design at the strategic level of an organisation, however 
this research has also found that the presence of a design champion at the operational 
level can also have a positive impact on the absorption of DLI. This was particularly 
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prevalent in Organisation A, where the marketing and engineering managers took up 
the role at different times to communicate the value of design to various people across 
the business. The marketing manager often championed the discipline to senior figures 
across the company, which was important in securing necessary finance and resources 
for design to be established. Conversely, the engineering manager was critical in 
championing the discipline to employees at the operational level, which was a 
significant factor in overcoming multidisciplinary barriers caused by resistance, driven 
by a fear of job losses. This is significant as it suggests the need for a broader focus on 
the impact of a design champion, in particular in relation to overcoming barriers to 
implementation at the operational level. Furthermore, Appendix G suggests that the 
presence of barriers surrounding multidisciplinary conflicts are often present in the 
initial stages of design’s introduction, therefore it is also worth recommending the 
presence of a design champion at the beginning of a design intervention in order to 
maximise the limitation of these barriers.  
8.1.4 Examples of double-loop learning in an organisational context 
In section 7.1, double-loop learning was discussed as a methodology for creating a 
deeper level of reflection within an organisation, leading to cultural level change. This 
occurs in situations where organisations improve their inner values such as the 
underlying assumptions behind existing techniques, goals and values to understand 
why they do what they do. Recent studies have had an increasing focus on the 
importance of double-loop learning within the context of design management (Wolff et 
al., 2016), however this type of research has not yet been supported with examples of 
instances where double-loop learning has occurred.  
Throughout the three case studies, double-loop learning was necessary to absorb new 
capabilities, by undertaking cultural shifts to generate an acceptance of DLI. Thought 
the development of a cultural framework, this research has demonstrated the factors 
that are necessary for double-loop learning to occur based on insights from three cases 
in which cultural shifts have occurred. In particular, these cultural shifts were present 
after overcoming multidisciplinary conflicts by consistently expressing the business 
value that design can add to an organisation, as well as reassuring other functions that 
their role would not be diminished upon the introduction of design practice.   
8.1.5 Office space as a reflection of culture 
Within organisation research the role of office space is generally regarded as important 
for the development of a specific organisational culture. This research has considered 
the impact that office space can have on the introduction of DLI, with organisations 
adopting a strategy of developing spaces capable of facilitating this type of work, 
primarily in the early stages of overall integration. The benefits of having a specific 
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design space are various, with the impact ranging from providing a space to facilitate 
brainstorming and creative meetings to providing separation between the function and 
current organisational practices that are proving to be unsuccessful. These findings, 
discussed in Section 7.2.2b,  suggest that office space has the ability to provide a 
visual representation of the DLI process, acting as a constant reminder of design’s 
presence to everyone in the workplace. The space can also be used to facilitate DLI 
practices, by containing toolkits that are accessible to anyone using the space.  
8.2 Implications for practice 
The creation of a framework that documents the relationship between several important 
factors in integrating DLI has various implications for design practice.  
In particular the research has implications for design managers who are responsible for 
carrying out this type of integration across organisations. Furthermore there are 
implications for policy making organisations, such as the Danish Design Centre and 
Design Management Institute, who advocate the use of DLI but currently only provide 
vague information surrounding the integration of the discipline outside of suggesting 
that firms acquire an internal design resource. This section aims to make these 
implications explicit.  
8.2.1 Short-term success is key for successful design-led innovation  
Whilst a long-term goal of integrating DLI into an organisation’s innovation processes is 
at the core of this research, the importance of successful short-term projects in 
achieving this goal cannot be overstated. Using design in a strategic manner is a 
longer-term pursuit that is unlikely to provide returns in a short space of time. In 
organisations where there is scepticism surrounding the discipline of design, the 
discipline may not be afforded the necessary time and space to carry out successful 
projects at the strategic level without building on previous successes. Organisation C 
demonstrated that design can be utilised at the strategic level from the outset of 
integration, however this has led to numerous barriers at the operational level that 
remained in place over the course of the study. Many of these barriers proved to be 
difficult to overcome by championing design as a strategic discipline, therefore a better 
approach would perhaps have focused on achieving ‘quick wins’ through projects at the 
operational level prior to or alongside the strategic level work. This approach was 
successful within Organisation A where successes quickly validated the approach of 
the design team amongst the operations level of the organisation, allowing it to develop 
as a strategic discipline without barriers surrounding a lack of understanding of the 
discipline and multidisciplinary conflicts.  
8.2.2 Purposeful restructure can significantly reduce barriers 
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Organisational restructure played an important role across each of the three case 
studies, however many of the positive effects of restructure were unintended side-
effects as opposed to intentional benefits. It is clear that organisational restructure can 
have an impact on the reduction of barriers surrounding DLI, therefore it is a potential 
tool that strategic managers can harness in efforts to integrate the discipline. The 
research has demonstrated that restructure offers the potential to increase design’s 
capacity to engage with customers as well as increase and coordinate design resource 
across an organisation. 
Strategic leaders could therefore use a process of restructure to overcome these 
challenges within their own organisations, or build on this further by performing an audit 
in order to map out existing barriers to DLI, before considering how restructure could 
impact these barriers. In order for strategic leaders to implement these changes, 
however, findings from Organisation A suggest that design must be at a stage where it 
has progressively proven its value through successful projects in order for restructure 
decisions to be based on the merits of the discipline. Otherwise, there is potential for 
restructure to seem like a political power and influence move by design at the strategic 
level of the organisation, to increase its influence over the strategic decision making 
process. This is especially the case for organisations where design has no influence at 
the strategic level of the organisation prior to attempts to integrate design as a function 
through DLI.  
8.2.3 Internalised design processes are important  
In order to establish a design function, design processes need to be internalised to 
create a strong foundation of in-house design capability. Organisation B in particular 
highlighted the importance of this by suggesting that it was a critical factor in 
establishing the design function. Bringing these capabilities in-house meant that the 
function had the capability to lead innovation workshops in ways that it had not been 
able to previously. An internalised design process also adds a sense of validity to the 
work and provides other disciplines with an understanding that design is an integral 
part of the organisation’s innovation strategy.  
8.2.4 Integrated top-down and bottom-up approach  
The research suggests that a combination of top-down and bottom-up approaches is 
the optimal method of integrating design to overcome barriers at the strategic and 
operational levels of an organisation simultaneously. This has implications depending 
on the initial stimulus for integrating DLI. In situations where the stimulus is initially top-
down, strategic level leaders should seek to engage with the operational level as early 
as possible to achieve successful projects in a shorter time-period. Without this 
support, it is likely that barriers at the operational level will remain in place, as seen in 
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the case of Organisation C in relation to overcoming multidisciplinary conflicts. Where a 
bottom-up approach is initially favoured, design managers should aim to get the 
support of a design champion in a strategic level position as soon as possible. Key to 
achieving this type of support is effectively communicating the benefits of successful 
smaller design projects. Organisation A provides a positive example of this process, 
whereby the successful design projects at the operational level were intelligently 
communicated to senior management from the early stages of integration, gathering 
support at the executive level, which greatly impacted the ability of the function to gain 
influence throughout the organisation.  
8.2.5 The presence of a design specialist 
The presence of a design specialist also appears to be a prerequisite for successful 
DLI and is a critical feature of the three case studies. Across each of the three cases 
documented in this study, the specialism has occurred in the form of a University or 
external design consultants. Organisation A utilised a University and a KTP project in 
order to acquire the necessary design resource to initiate this type of integration. 
Similarly, Organisation C utilised a University and an external design consultant at the 
beginning of the work as they had little in the way of internal design resource, 
employing only one industrial designer. 
Organisation B breaks this trend, in that they had an internal design resource at the 
beginning of the study, however they still required the presence of external specialists 
in the form of a University and external design consultants in order to integrate design 
at the strategic-level of the organisation. This suggests that a certain level of design 
capability is necessary in order to fully integrate DLI at the strategic level of 
organisations and perhaps act as a catalyst for embedding design at the operational 
level. This has implications for strategic leaders seeking to integrate DLI, as it suggests 
that employing external design specialists would be a worthwhile use of resources.  
Although these cases have all utilised an external design resource in addition to their 
internal design teams, there is not enough data to indicate whether it is possible to 
build this level of capability internally and therefore not rely on the presence of external 
design specialists. This is another potential area for additional research in the future.  
8.2.6 Benefits to innovation policy 
Gorb and Dumas (1987) coined the term silent design in order to describe design 
activity being carried out by people who are not designers and are not aware that they 
are participating in a design activity. Within the context of businesses, this notion is also 
apparent in instances where the contributions of design professionals to business 
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success can often be invisible and rarely acknowledged. More recently, Chatzakis 
(2015) refers to this phenomenon as obscure design, whereby design tasks may be 
difficult to describe within the context of day-to-day business. The frameworks 
developed throughout this study provide clarity to some of this design activity and as a 
result could be beneficial in helping organisations to better frame their existing design 
practices and capabilities. In this respect, it overcomes the challenges surrounding 
existing maturity frameworks, in particular those that assume businesses have no 
design capability. Oftentimes, businesses are carrying out these activities but without 
formally defining them within innovation processes, as highlighted in a discussion of the 
Danish Design Ladder present in Section 3.2.     
8.2.7 Understanding the maturity of design as it is integrated 
Tables 10, 11 and 12 provide an analysis of maturity across each of the three cases as 
design is introduced based on specific stages of integration. This process provides an 
opportunity for organisations to reflect on the way in which design is being introduced 
in real time. In particular, it allows organisations to reflect on the relationship between 
barriers and enablers to design-led innovation at different stages of maturity, as design 
is being introduced. This dynamic interpretation of design-led innovation is of value to 
organisations, who have the opportunity to use the framework in multiple ways as they 
go about integrating DLI into their organisations. Firstly, it can be used at the beginning 
of DLI’s integration in order to understand the way in which design might be introduced 
over time, providing an understanding as to the ways in which maturity will change as 
barriers and enablers occur within day-to-day organisational practices. Secondly, the 
model can be used to benchmark progress as DLI is introduced, perhaps in order to 
determine whether progress is being made in line with that of similar organisations. 
Finally, the tool can act as a useful facilitator of reflection once DLI has been introduced 
into organisational practices. In doing this, it can act as a catalyst for further double-
loop learning within the organisation context, further embedding design into 
organisational culture.     
8.3 Contribution to knowledge  
In order to state the contribution to knowledge made by this study, it is worthwhile to 
revisit the focal research question of ‘how do multinational science and technology-led 
organisations adopt design-led approaches to innovation?’ The insights gained through 
the theory and practice-based implications have led to the development of a framework 
that is capable of providing an insight into the way that each of the three case studies 
integrate DLI practices, shown in Figure 18.  
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The literature review outlined current gaps within research surrounding the 
documentation of the processes involved in the integration of DLI across organisations. 
Research into the area generally is in its infancy and existing maturity frameworks are 
not being utilised to document how organisations are going about adopting DLI. 
Instead, they are a source of information that aims to highlight the value that design 
can provide to businesses depending on the level to which it is integrated (Chapter 
3.0). Furthermore, existing frameworks have been described as static (Acklin, 2013), 
because they fail to take into account the way in which the role of design changes over 
time as it is absorbed by organisations. Similarly, there appears to be a skewed focus 
towards DLI as a tool for improving the competitiveness of small and medium sized 
enterprises, leaving room for increased research that seeks to understand these 
perspectives within multinational sized organisations.    
This thesis has sought to provide insight into these areas, culminating in the creation of 
a framework shown in Figure 18. The framework provides an understanding of the 
commonalities present across three multinational science and technology-driven 
organisations who have gone about integrating DLI into their current operational 
practices. In particular, the framework focuses on aspects of organisational culture and 
structure that were important in implementing DLI across each case. To achieve this, 
the analysis process highlighted various barriers and enablers to DLI that were 
pertinent within each case as well as considering how they changed over time in 
relation to the way that design’s maturity also improved. This analysis process aimed to 
overcome criticisms of previous work in particular the creation of frameworks that were 
described as static due to their inflexibility in describing how factors changed as the 
influence of design increases over time.       
Most importantly, the framework demonstrates the relationship between the complex 
factors involved in integrating the discipline of design into innovation practices. In the 
past, some of these factors have been discussed in isolation, however showing the 
relationship between cultural factors indicates that there may be areas of unintended 
consequences that make overcoming problematic barriers possible. For example, 
having several successful examples of design that are communicated succinctly across 
the organisation is effective in allaying the fears of disgruntled employees from other 
disciplines that don’t understand the impact that design can have on business value. 
Similarly, much of the initial resistance surrounding the introduction of design stems 
from a fear of job losses from existing disciplines and also a fear that they will be 
missing out on activities that they find stimulating, such as the inception of new ideas. 
Having the ability to recognise the impact that indirect activities can have on particular 
barriers to DLI is especially valuable to organisation’s seeking to implement DLI in the 
future. Specifically because it provides the ability to foresee barriers and have an 
understanding of ways in which barriers can be overcome through interventions in 
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areas of the business that aren’t necessarily in direct connection to the area in which 
the problem is present.   
Finally, research of this scale that seeks to understand the introduction of DLI within 
multinational science and technology driven organisations is in itself a contribution to 
knowledge. Much of the existing literature seeks to understand design within the 
context of small and medium sized enterprises, whilst research into multinational firms 
does not specifically pinpoint the science or technology sectors. Throughout the 
research process, in particular during the recruitment stage, it has been the case that 
science and technology focused organisations were most willing to engage with the 
work. This suggests that there is an inherent interest in DLI practices from 
organisations within this sector, as opposed to other sectors that were approached to 
be part of the research. As a result, the work offers value to organisations within a 
sector that is likely to be open to engagement with DLI in connection with existing 
innovation processes.   
8.4 Limitations of the research approach 
The availability of organisations to take part in the research was influential on the final 
study design. It was apparent early on that science and technology oriented 
organisations were most interested in engaging with the study, in particular 
organisations who already had connections to Northumbria University in some way. 
This greatly influenced the selection of cases, as availability and interest to take part in 
the study were critical criteria in participant engagement.  
The involvement of the University across each of the three cases, however, also led to 
further limitations of the research approach. Initially, the University involvement led to a 
lack of control over how the data was being collected as there was little scope to 
impact the way in which the projects were being carried out. Simultaneously, the 
University involvement meant that there was a larger number of variables that had to 
be considered as the data collection was carried out in order to determine whether 
factors occurred specifically as a result of the University engagement.    
The University involvement also meant that the projects were not necessarily a true 
representation of the way in which projects are carried out across industry. Factors 
such as the time scales of integration were dependent on the way in which projects 
were coordinated between the organisations and University. In particular, the 
availability of staff in each case had the potential to impact timescales, as well as 
pressures surrounding University term cycles. Had the organisations solely enlisted the 
help of external design consultants rather than a University, some of these restrictions 
would not necessarily have existed.      
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Although the involvement of the University as an institution was consistent across each 
study, different academics were involved in each case, with different methods of 
implementing DLI also utilised in each circumstance. This somewhat mitigates the 
effect of the University involvement, however future research would be valuable to 
corroborate the claims made in this research in instances where the role of the 
University is held by external consultants, perhaps answering the question of whether a  
University is capable of stimulating change within an organisation in a similar way to 
that of an external design consultancy?     
Furthermore, there are limitations to the research approach surrounding the time and 
resources available to complete the project. At the completion of the data collection 
stage within the research, Organisation C was midway through the integration process. 
In this instance, it would have been valuable to follow the progress of the company 
over a longer period of time in order to ensure greater consistency alongside cases A 
and B. The ideal scenario would be to follow multiple organisations over the same 
timescale as they attempted to integrate DLI into their innovation practices, however 
this was not possible within the scope of this study.  
8.5 Areas for further research 
As the research concludes, there are several areas that appear to be worthy of 
consideration within further research. These areas are outlined within this section.   
8.5.1 Further testing of the final framework 
Chapter 7.0 concludes with a discussion of the theoretical framework in relation to the 
observations made throughout the research. The logical progression of the research is 
to test the framework further within another multinational science or technology-led 
corporation that is integrating DLI for the first time, in order to refine the connections 
between barriers and enablers to DLI as it is integrated.  
This process would then open up scope for further research that aims to determine 
whether these findings are applicable to organisations from a broader range of 
industries. Firstly, this would involve testing the generalisability of the framework across 
other types of multinational organisation outside of the science and technology sectors. 
Similarly, research could be carried out to determine whether the findings are 
applicable to different organisation types, in particular Small and Medium sized 
enterprises who likely face a different set of barriers in integrating design practice into 
their innovation procedures.      
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8.5.2 Further exploration of suitable methods  
The research methodology, Chapter 4.0, outlined two different approaches that would 
have perhaps been more favourable in collecting the data for the research: action 
research and repertory grid interviews. The intention of setting up an internship within 
an organisation was to provide the researcher with a scenario whereby reflective 
practice could be utilised to understand features of tacit knowledge that are important 
in implementing design-led approaches to innovation. Ultimately this proved to be a 
difficult task within the scope of this project, with organisations reluctant to engage with 
the work to the extent that would be necessary in order to carry out this approach. 
Subsequently, the final data set focused on explicit knowledge, which people were 
capable of expressing through semi-structured interviews, as opposed to more tacit-
based knowledge developed through an action research approach. 
Similarly the application of the repertory grid interview process was limited by the 
timescale of the project, with it being necessary to spend further time refining the 
method in order for it to be suitable for the purpose of the research. Again, further 
refinement of the repertory grid framework is an interesting area available for future 
research, with its successful application having potential for understanding tacit 
knowledge within a design process that is notoriously difficult to examine and explain. 
8.5.3 Exploring the origins of a design champion 
One of the critical features of the final framework is the presence of a design champion, 
who is able to facilitate the introduction of DLI by championing the discipline at the 
strategic level of an organisation, as well as by communicating the benefits of the 
discipline to sceptics at the operational level. Across each of the three cases, people 
have assumed the role of design champion because they felt that the discipline had the 
potential to improve the organisations that they are partly responsible for. Interestingly, 
each of the design champions had a different relationship with the discipline upon its 
initial integration into the organisation. Some champions, such as the VP of Packaging 
within Organisation B, had originated from a design background and had developed an 
understanding of the discipline through years of practice based learning. Within 
Organisations A and C, however, the role of design champion was taken up by people 
who had no formal training in design and whose experience of the discipline was 
limited prior to witnessing smaller scale projects within the participating organisations.  
This difference raises questions surrounding the origins of design champions within 
firms, particularly the reasoning behind their positive stance on the discipline. Literature 
has evaluated the role of the design champion, however no studies appear to 
investigate the relationship between the champion and the discipline. It could be 
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interesting to determine whether it is beneficial for champions to have had some sort of 
formal design training, or whether it is more effective for champions to originate from 
other disciplines as design is communicated throughout organisations. It is possible 
that prior relationships with the discipline have an impact on the way in which DLI is 
integrated across an organisation, in particular the time it takes to carry out this initial 
integration. It could also be interesting to determine whether champions from 
alternative disciplines find it easier to overcome barriers and communicate the benefits 
of design without appearing biased towards their specialist discipline.      
8.5.4 Exploring atypical barriers and enablers to design-led innovation 
Finally, further research could be carried out with a focus on investigating barriers and 
enablers that were not consistent across the three case studies. Features such as a 
lack of agility, risk surrounding the loss of tacit knowledge and supply chain restrictions 
could all merit further investigation to determine whether these factors are prevalent in 
more organisations, if there is enough evidence to generalise in the future and also 
whether it is possible to determine why these factors were not present across other 
case studies within this study.    
8.6 Concluding summary 
Chapter 8.0 began by outlining the implications of the research for advancing theory 
surrounding DLI. The implications related to the way in which the data set was 
collected and analysed, as well as the findings from the study itself. This was followed 
by a discussion of the implications that the research has for practicing design leaders 
and managers, in particular those with intentions to increase the influence of the design 
discipline within the existing innovation strategy of an organisation.   
The chapter then outlines the contribution to knowledge derived from the research 
process, in particular the creation of a framework that is capable of documenting the 
relationship between cultural factors as DLI is integrated into organisational innovation 
processes. This approach is beneficial in comparison to previous studies, as it places 
an emphasis on the relationship between individual factors as well as the fluid way in 
which this relationship changes over time.  
Finally limitations of the research approach are considered, including the 
methodological limitations that occurred throughout the study. This process has led to 
the identification of multiple streams for future research that could be carried out in 
order to strengthen the findings of this study and progress the field further in the future.    
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Appendix  
Appendix A: Transcript samples  
Organisation A: Isaac 
JG: So the questions that I have today are about design generally within 
Organisation A and also how you went about certain things during the KTP. To 
start with, can you describe the organisation? 
Isaac: Yeah well the organisation is an engineering-led company, a corporate company 
based in America. So Organisation A is the corporate company, they are engineering 
specialists, they do anything relating to motion control technologies which can extent 
from what we specialise in which is filtration, to valves, engines, motors and the kind of 
things that you don’t see a lot of stuff although it is a massive company, I think it has a 
thirteen billion per year turnover. But they do a lot of under the hood stuff really for 
other companies, so they sell a lot of business to business applications. Us as the 
acquisition of Organisation A, our division specialises in compressed air and gas 
filtration. In a nutshell, that’s wherever you see compressed air used is the bread and 
butter of the company, so pneumatics, anything that is pneumatically powered without 
filtration can get damaged so that’s an aspect. They have various different products 
that can filter the equipment so they have big driers and then smaller and they set that 
up as a system. But there’s other markets as well that have extended from that and 
includes other gas filtration that is necessary. So another example is CO2, we develop 
filtration for CO2 for the likes of coca-cola and other soft drink companies so that’s 
another area that we go into. That’s one platform for our division but the other platform 
is gas generation, so that’s not just filtration, that’s essentially using some of the 
filtration but we generate various gasses, one of our main one includes nitrogen so we 
have a larger nitrogen generated and some smaller related products. Have I went a bit 
off track? 
JG: No its fine, its good to get an insight into generally what’s going on there. 
What’s your official role now? The KTP is finished hasn't it? 
I: My role is the industrial designer in the company, I’m the only one actually. 
JG: How long have you been in that role?  
I: Two and a half years ish, the KTP ended in July this year so that would have been 
the full two years and then I’ve been working officially between the company since 
then. 
JG: What are the key responsibilities that you have then? 
I: Well I’ve kind of built my own role through the KTP so I’ve developed my own 
responsibilities. How I see it is that I look at more of the front end of the design, so the 
early concept development. I try not to go towards the final end of development as that 
can be implemented really well by the engineering team. There’s a few things that I do 
really. I facilitate creative brainstorms to see if I can facilitate creative outside of the box 
thinking within the company, trying to think of other ways that we can tackle a solution 
in ways that wouldn’t be done using lateral thinking. Also, I’m more user centred and 
customer centric, so within the engineering team, they aren’t very customer facing 
whereas marketing is. So I’m kind of the middle ground between marketing and 
engineering,  so I’m kind of translating that information. So I’ll go out to the customer 
and try to identify what problems there are before trying to say that we can provide one 
of our products for you. I’ll try and find out exactly what the end needs are for the end 
user. Once I’ve found that information out and done my research, we’ll then go and 
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have a creative brainstorm with the right members of the team and try to include the 
customer as well. From that I’ll develop a range of concept sketches. So as I’ve 
mentioned my role is very much the first stage of it but I’m also mostly doing concept 
sketches and a little bit of cad and 3d prototypes as well in those early stages. I 
wouldn’t go as far as technical drawings.  
JG: A little bit of a side question but did you receive any design training from 
Organisation A at any point?  
I: Yeah, I’m due some CAD training soon which I can get on to. I’ve had various other 
things, I’ve had excel training which I opted in for, I’ve had training on Indesign, a thing 
called high performance team training, essentially working in high performance teams 
and toolkits to help you do that, although that isn’t specific to industrial design 
whatsoever that’s just a general thing that I decided to incorporate. So yeah there’s 
been quite a few things like that really, they are open to letting you do what you want.   
JG: Ok great. Thinking about design generally within Organisation A, can you 
describe the role that it plays within the innovation process? 
I: Yeah I mean the role that it kind of plays is, I think my role for innovation is the out of 
the box thinking. I look at innovation as how can we come up with a new technology 
that outperforms somethings else, but that’s kind of what R&D focus on. I’m looking at 
more of a customer focus, making something outperform our competitors because its 
catered to our customers and it does something that no one else does by being a 
better product.  
JG: Have you seen a change in design’s role since the beginning of the KTP? 
I: Yeah there’s been quite a significant change actually, in the physical environment for 
one thing and general attitudes towards industrial design. The physical environment 
has changed and I can’t say its a direct link but it has had an effect because one thing 
that I tried to embed was that we didn’t have an actual space for innovation, we just 
had general meeting rooms that weren’t really set up for it. So these meeting rooms 
were booked and used for everything from a customer meeting to checking up on 
projects. The one thing that I tried to incorporate was actually now a physical room 
called the ideas lab which is a space with a big whiteboard, computer, loads of chairs 
and it has a toolkit in there for brainstorming so you can write on the windows and 
things like that, its got a glass wall, it can’t be booked. So if you really want to use it you 
just put a post it on the window and let people know, then people can kind of jump in 
and out. It sits in between marketing and engineering so its not secluded within one 
department. So that’s one thing, we developed the space and it stood out a bit, the 
whole bottom floor got revamped as a result. Attitudes have also changed, because its 
an engineering-led company and it always had been, at the start they didn’t recognise 
industrial design, what it was or what my role was so I’ve basically had to build trust 
over the past two years by proving what it is through projects or actually working with 
them and I think they kind of get it now. I think the original persona that they had on 
industrial design was that I was there to make their products look nice, but I think that’s 
because some of the original work that they did with the uni kind of was that, attached 
at the end, using industrial design at the very end once the major decisions had been 
made. Its changed now purely from my presentations where I’ve proven it in projects 
and they know that its not all about that and it works much more effectively when I can 
get at the front of the design process before we’ve actually started thinking about what 
we’re going to design. We’re talking to the customer and thinking about early feedback. 
It is used like that, there’s been a few projects early on where I’ve been thrown in at the 
end and it hasn’t worked or it hasn’t been as effective as it has been in others where 
I’ve been there at the start. But people are recognising that now, they’re not saying that 
I’m the fashion police or anything like that so its changed completely. 
JG: Ok to come back to a couple of things there, the toolkits that you mentioned, 
is that something that you’ve created? 
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I: So I’m working on a physical tool kit at the moment, although it might not be out there 
until next year. I’ve done an interactive PDF that I’m yet to roll out but its for 
brainstorming. Because I’m the only industrial designer, its to try and encourage other 
people to brainstorm in the right way. The kind of stuff that IDEO generate, where 
people have to draw on post it notes and follow the rules and all that. So that’s what I’m 
trying to do and people have been involved in that and get the idea of it so I’m trying to 
roll it out with a digital toolkit where you can click links which will bring up templates 
that you can print out or posters or warm up activity examples. So that’s the toolkit, but 
I eventually want take this interactive PDF and to turn that into a physical thing with 
little booklets. Its a bit slow the process but I’m working with the marketing 
communications team to maybe develop something that comes in a physical box with 
post it notes and markers and things like that. I want to make that a key thing, a key 
aspect of the ideas lab area. 
JG: Great, coming back to the other thing you mentioned before that at the 
beginning you were thrown in at the end of projects, was there a tipping point 
where they changed focus and started to bring you in earlier? 
I: I don’t know if there was an actual tipping point but if there was its hard to pinpoint. 
Actually, there was one project in particular where I strongly, I don't want to say 
whinged, but advised that design could have been better earlier on. It was a project 
that has actually recently been launched, its a medium flow dryer. Its a large filter that 
takes out air moisture. My role within that was that they needed a fascia on it which 
was going to originally have an interactive screen on it sat in between two columns. So 
you’d have two columns standing next to each other with this on the front. But the 
columns were designed by an engineer and my role was just to design a shroud 
around the whole thing and it ended up being two different variants of the fascia 
because there was a two column version and a three column version but the fascia 
couldn’t fit around the three column version properly. But a lot of the design had 
already been finalised and there wasn’t time to make drastic changes but my advice on 
that would have been to put that third column at the back so then we could have had a 
unified family looking feel and have also saved on cost. So I think from that there’s not 
really been many major products where I’ve been put in towards the end its mostly 
been at the start. Actually, thinking back to it, it could have been when we got a new 
manager in thinking about it. There was a new engineering manager that came in 
about a year ago  and he used to work for a company which already utilised industrial 
design so he kind of already had an idea of what industrial design was so it was easier 
for me to bounce off him compared to how he saw it. This time last year I was writing 
down my design process and developing a working map to show where industrial 
design sits and I think by having that I’d say this is where industrial design sits, its 
definitely at the beginning not towards the end. From then we’ve acknowledged that  
the next five projects that I’m going to be involved in, that are going to be my major 
projects for next year and from that I know that I’m going to be involved at the start 
because they haven’t started development on them just yet. So I think yeah its 
probably to do with when the new manager came in, he was also looking at product 
road maps as well.  
JG: Thinking about the culture of the place, has that changed since you started 
off? 
I: Its been difficult because its quite a slow process, our company anyways, in getting a 
new product out of the door. I think that goes with it being quite a corporate company 
as well as having lots of testing and regulation for our products. So really, when it 
comes to industrial design I can get involved at the front. I’m trying to think of your 
question, I think I’ve gone off track a bit… 
JG: Yeah so basically some of the other organisations that I’ve been working 
with have found it difficult to change ways of thinking surrounding certain 
aspects of the kind of innovation process if you like, they are used to a linear 
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process with engineering being one of the dominant process. I’m wondering 
what that’s like for you especially being the only designer in there. Did you come 
up against similar challenges and if you did how did you overcome them? 
I: Yeah I think it has probably changed a little for the better but its not 100% there and it 
isn’t easy. It is quite linear but its mean to start from marketing defining what the next 
series of projects will be and they decide so in five years we’ll need a new filter series 
so that’s set up already.  
JG: Do you have any role in that process? 
I: So we are focusing on CO2 filtration, so I can’t decide for them, I have to really prove 
that it’d be good value for the business to do a new project and that would be quite a 
tough thing.  
JG: So will they give you an area to focus on? 
I: Yeah and that’s where my involvement would be. In this new product range for 
example, rather than having a static filter that would work in exactly the same way as 
before I’d look at a different way of using it and that’s where the innovation comes in. 
The difficulty with me is that you’ve got people tasked with different metrics to you, so I 
really need to sell the value of this feature. Its hard to talk about because we’re still 
waiting for patents but its been prototyped and tested on customers and it will 
completely change things for that range and its something that no one else is doing 
and there’s loads of value in it. The difficulty is that you have costs associated with it, 
people fighting against is saying that we know the other version works so we’re safer 
going with that option. So its quite hard to actually push for drastic innovation purely 
because of the way the company is set out.  
JG: What’s the view of risk then, within the innovation process generally? 
I: I think its very low risk. 
JG: Do you have different departments with different outlooks on that, or who 
are the people driving it? 
I: I’d say R&D in particular have loads of ideas that are tried and tested, but they face 
similar challenges to me where they’ve passed it on to management for the next project 
who’ve written it off because there’s cost implications involved or its too risky. It is quite 
a risk averse company and to be honest, in the last two years I’ve been working there it 
hasn’t really changed. I’m still facing difficulties pushing the more extreme concepts 
through the door but I’m trying to stay positive on that really. I think its hard to say 
exactly why that is but I think its more to do with the politics of the company and the 
different divisions.  
JG: To what extent are people generally supportive of design within the 
company? 
I: Actually, they are really supportive of it. I’ve kind of proven that it works, even with the 
likes of the new dryer that we’ve developed although I still think it could have been 
better if I was involved at the start, the outlook on it is completely different now and 
people appreciate that now. Also if I invite people to brainstorms now I’m getting a lot 
more positive response and people are turning up. People like being taken away from 
their day-to-day role, some of them have been working on the same project for two and 
a half years now so they enjoy the change.  
JG: Has that changed since you started there again? 
I: I think it has, its got easier. People have stopped rolling their eyes thinking I’m an 
overpaid engineer just trying to change the colour now they see that its about 
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innovation. Its hard to get innovation through the door, its hard for other people like 
R&D as well but it doesn’t mean that we stop that, we have to try and be forward 
thinking and I think that people do recognise that now. There was already a lot of 
positivity from marketing in the beginning because I helped marketing out a lot so it 
was an easy sell of industrial design to marketing because they can then go off to the 
customers and have new ideas based around them.  
JG: What’s that relationship like between marketing and industrial design? 
I: Yeah its good. When I started I was initially put with marketing because they weren’t 
quite sure where to place industrial design so the relationship has always been 
positive, they get it, they understand and I get asked quite a lot to join in on projects 
more than engineering because they aren’t quite as forward thinking for the business if 
that makes sense. They will be working on something that they are already tasked with, 
so they naturally won’t give that up to focus on something completely different so for 
the engineering side I need to dictate that. Whereas marketing will come to me and say 
look we’ve found some new business here, can we do something with the customer 
that will help them so I suppose I’m getting more out of marketing and with engineering 
I’m still putting more in to try and prove my value. I know its an engineering led 
company but the decisions will come from marketing as well, marketing will say this is 
our next product range, this is what we’re going to do and engineering will simply align 
their resources to that to find a solution.  
JG: You mentioned that you were initially put in with marketing, how long did it 
take for them to recognise you as a different entity?  
I: It tied in actually with when the new engineering manager came in, it was on his say. 
At the beginning I actually thought I’d be part of engineering. Because they have 
design engineers so being an industrial designer in with those made sense. But with it 
being a KTP, the way I was employed, the guy facilitating it was the marketing manager 
so I just stuck with those really, I was naturally put into marketing because of that. But 
over time I think my vision was swayed a bit into thinking it was more of a marketing 
tool because they are customer facing, industrial design is customer facing and I’m not 
really doing as much technical work as engineering so I kind of was believing that it fit 
in with marketing. But when the new engineering manager came in, just over a year 
ago now…  
JG: Was that about a year and a half into the KTP… 
I: Yeah I’d say I was in marketing for about a year and a half, but when he came in he’d 
seen industrial design previously and felt that it should be located within engineering.  
JG: How about your KPIs, were you assessed on things similar to marketing in 
the beginning, was there a shift in what they expected from you? 
I: No I wouldn’t say so, to be honest, there weren’t any KPIs at the start because I 
wasn’t working within Organisation A so I wasn’t inside the system and because I was 
just developing the role they thought that I was still finding my feet a bit. When I’ve 
developed the KPIs more recently, when I joined the company, it wasn’t really swayed 
by either marketing or engineering, it was kind of from its own merit. One example of a 
KPI that I did put in that would actually allow me to work with marketing more is that I 
wanted to be customer facing with at least one major customer for each project and 
that’s part of my PPP and KPI to make sure that I’m seeing someone on each project 
because I’m meant to be customer facing and there’s been some projects where you're 
just developing in the dark with the team. So I think that’s the only thing that’s swayed it 
from a marketing side really.  
JG: So did you just set your own KPIs when you were coming up with the role 
from there? 
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I: Yeah, I worked with another guy as well, one of the engineers.  
JG: If a new innovation project was to be kicked off from within the organisation, 
how would that be initiated? 
I: That would be something between, well it would definitely be marketing-led but I think 
I would be one of the ground stones behind that. I think I’d be one of the ones that led 
the innovation behind that or at least gathered the team together. But it’d be the 
marketing manager that would have to give the go ahead and say that we could 
allocate resource for it. So it’d be between myself and marketing but only because they 
give me my resource anyways. The way that I map my resource at the moment is 50% 
projects that are already in the project winnovation or live projects and then 50% is 
personally allocated to the marketing things so forward thinking. So I’d kind of swing 
that towards one of them projects. 
  
JG: Thinking about the company again, are there any key capabilities that design 
has within Organisation A? 
I: Yeah, I created a presentation before which shared capabilities that I’m bringing into 
the company. First of all its the freehand sketching, I always thought that I was good at 
sketching anyways at uni, more so than CAD so I pushed that more when I joined the 
company. Basically playing to my strengths, particularly because our engineering team 
are pretty good at CAD anyways. So they all work in inventor and although I can do the 
basics it seems more appropriate for me to work on my sketch abilities rather than 
CAD. So that’s one thing. I also try to take other peoples ideas in brainstorms and pin 
them together so I’ll be the one to show that concept. So there’s that kind of capability, 
being able to draw ideas clearly and present them in the right way. Visual rendering as 
well, we use showcase, that’s something new to the company, to have that in house. 
Facilitating brainstorms in a creative way as well, using approaches endorsed by the 
likes of IDEO. Although I’m trying to get engineers to adopt the approach its still 
something that hasn’t been done effectively until design comes in. And as well kind of 
an eye for visual design, for aesthetics. I try not to focus on aesthetics too much 
because they’ll say its just all about how it looks but that’s a key aspect about it and 
looking at the brand as well. We have a really good team for looking at the branding 
aspects of it, looking at things like brochures and websites but when it comes down to 
branding on the designs most of our engineers have worked here since before 
Organisation A even took over so they aren’t really familiar with the brand or have an 
attachment to it and when they are designing they aren’t thinking about the brand. The 
only thing that they’d think of is maybe painting one of the parts gold. I’m trying now, 
although these projects are slow and they might take a while, I’m trying to look from the 
very start to make sure that all of the projects going on have a familiar family look and 
feel and setting that as a direction. So that's another capability that I’m bringing in. 
Another thing that I’m trying to bring in as well is to amalgamate some of the different 
knowledge between divisions because we work solely within out division. Although 
Organisation A is a corporate company and has other divisions that specialise within 
filtration we seem to just work within a silo and it always has been that way because 
our division is set on its own metrics, it has to make so much a year so its not focused 
on what others are doing. I’ve done some work overseas and worked closely with other 
divisions, I’ve actually worked on various projects with our partner divisions and trying 
to go down the route of having our division as a centre for industrial design. Then we 
could bring other divisions in and brainstorm and come up with new concepts together.  
JG: From your experience, do the other divisions operate quite similarly to 
yourselves? 
I: Yes and no, some of them will say that the don’t but its fair to say everyone works for 
its own metrics anyways. But its trying to change that mindset because its quite hard to 
convince another division to put a couple of their engineers on a project for us for 
example as they might not see as much profit as they would otherwise. Then you have 
the politics between the European divisions and the North American divisions as well, if 
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we come to localise it here and we’re developing something for them we’ll make quite a 
lot more profit than them so its quite difficult. I have been over to America to show them 
a bit about industrial design and there was a project in particular where I went out with 
the team to visit a customer and I couldn’t work on that project at the time as I was 
working on something else for my own division. But we went and visited a customer for 
them and tried to ask a few different customer-centric questions that weren’t getting 
asked by the engineers and the marketing team. So why do things have to be like this, 
or how would a customer access this or why is there so many fixings, is it going to be 
wall mounted. These kind of things weren’t getting asked by engineers, what’s the 
noise levels got to be on this. These questions did actually get used on the final project 
although I wasn’t actually there doing it. And you could see it in the final thing, that 
they’d taken on board the answers to these questions. You could even see it in the way 
that it was presented, I’d shown them some of the work that I’d presented in the past 
and I’d used sketches. So for this, they still used renders but they used things like little 
hand written notes on the final thing, so you could see that I’d had a bit of an impact in 
showing them previous work.  
JG: So were they not using design at all previously? In the way that you are 
using it? 
I: No one in the filtration platforms certainly, they don’t use design in the same way. 
They don’t employ industrial designers specifically but I think that there will be some 
engineers in some divisions that probably think like that naturally and probably could 
work like that. So what I’m trying to do is eventually source out the people from other 
divisions that do think like that. They don’t have to be industrial designers but they 
need to be capable of thinking like that and they want to think like that. Once that 
process has started we can work on future projects together. Its hard because it needs 
to be endorsed at a corporate level for things like that to happen, but within filtration 
I’ve kind of gotten the point across to some of the right people and they are getting it 
but its just about timing really.  
JG: So how was the KTP initiated, if it wasn’t from higher up, was it a middle 
management kind of thing? 
I: It wasn’t from a corporate level, it was at a divisional level. It was actually our 
marketing manager. We’ve got quite a big marketing team, around eight people in total 
including product managers and then we’ve got the marketing development manager 
who was the one that got the University involved in the first place. It was for one 
particular project which was a nitrogen generator which was launched just before the 
KTP started. It was him who worked with the University because he knew someone 
there from previous work. And then from that concepts were developed went into the 
final product and as an afterthought of that the KTP came about. Just going back a bit, 
before the project started all of the products were red and associated with the original 
Dominic Hunter brand, then this new product was branded as Organisation A going 
forward. So the University were brought in to look at the aesthetics of Organisation A 
and branding and were asked to incorporate that into a new design. Most of the major 
design decisions had been made on the generator so it was a case of what changes 
can they make aesthetically. So that was done and then that product was launched and 
they wanted to go and look at the other current products and see if they could be 
brought into alignment with the new branding. So a piece of work was done to bring 
about a family look and feel in Organisation A colours. So they were the two projects 
that they had with the Uni and then from that it was agreed that it would be best to have 
industrial design in house rather then just having it outsourced from the University, then 
in that case design could get involved more at the front end of projects, which was 
when the KTP was developed. So it stemmed from a couple of projects with the Uni. 
JG: Did you have a particular brief when you started or was it just to continue the 
work that was done previously? 
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I: Yeah, I had a project plan set in place for the KTP which was numbered, there was 
about nine or ten different stages and a Gantt chart at the end which said how each 
section would be split up throughout the duration of the project. It took around three or 
four months to even get my head around what my purpose was and what I was meant 
to achieve. Really I just wanted to get on with designing, it seemed like quite a difficult 
challenge to embed design within the company and what I really wanted to do was to 
work on projects. On this project plan, there was something in there that had already 
been discussed with Mark about being the initial testing project for industrial design. So 
within this project, the whole project was to embed industrial design, so within that I 
had to create different processes and toolkits and things like that. But to actually test 
them, there was one project  in particular which was surrounding soft drinks dispense. 
We weren’t actually sure whether we’d go down that route initially because when the 
project was written we weren’t sure if it was an appropriate marker and the company 
were a little bit unsure as to whether it was a suitable launch project for me to test 
industrial design. But we tried it out on some customers, and that project was around 
filtration in soft drinks dispense so behind bars and restaurants. We already had a 
product that was used in the Coca-Cola factory in their bottling plans so now we 
wanted to create something that made that smaller and made it face to face so you 
could house it in a bar or restaurant and that seemed completely appropriate for 
industrial design because unlike our normal work which sits in quite industrial 
environments, this is going to be sat in the back house of a public place, used 
potentially by people who work in McDonalds or whatever and have no experience of 
working with industrial products therefore it would be totally unnecessary to use an 
industrial filter in this setting. So that was the project that surrounded industrial design 
and lasted around six months, which involved a lot of visiting customers. But there was 
various smaller projects as well in that for me to test out. 
JG: At the start of the KPT did you have a sense of what the organisation wanted 
from you in terms of value? 
I: At the very start, I think that Mark did more than I did really. Even when I started I 
kind of thought what can I do in this. Its already very technology focused, its very 
industrial. I had only just left uni and my type of products were teaching products and 
things like that so this seemed completely out of my realm. So I saw industrial design 
kind of like what engineering did as looking at the aesthetics of the organisation and 
the branding so changing the look and feel of the products. I didn’t really think that 
there was much I could do in terms of work and how they used products because it 
seemed daunting to understand these products and how they worked. So that was how 
I felt initially and that probably lasted six months or so. I think working closely with the 
guys at the uni and them giving me their perspective on things helped me, obviously 
they wrote the brief for the project so there was regular meetings and I wasn’t just left 
to my own accord. I think they helped me believe in myself a little bit and about 
industrial design being a lot more than something that just makes the products look a 
little bit better. It has actually changed now because I see it more that way and so does 
everyone else in the company, something that can be used at the start. But I think it 
probably took around six months before I understood the role that industrial design 
could play here.  
JG: Do you get a sense of how valuable people perceive the work to be? 
Obviously they’ve hired you and you’ve continued your work so from that 
perspective you could class it as a success but have people said anything 
explicitly about that? 
I: Yeah I mean it gets brought up showing other divisions what we are doing and how 
we are looking forward, we’ll show them that we’re using industrial design and how its 
helping us to move forward and understand our customers more. People at a corporate 
level can see the value of industrial design as well because they’ve seen some of the 
work that’s been going on. They are more connected with the marketing team and the 
marketing team have been using industrial design with our customers. So we’ve had 
customers come in asking for a basic filter to replace their current filter and I’ve actually 
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worked with these guys to create something completely new and out of the box. So that 
relationship has then opened up doors to completely new projects and that’s estimated 
in millions in terms of potential value. The marketing team are then presenting this out 
at a corporate level and its getting recognised, I think its a bit lame but they call it their 
secret weapon sometimes because other companies within the division aren’t using 
industrial design at all.  
JG: So before you arrived, if a company had approached you and asked for a 
certain kind of filter, would the process have just been the marketers handing 
that off to engineers and saying ok we want this and then they would have acted 
on that as opposed to taking a customer focused approach? 
I: Yeah absolutely, the way it had worked, and actually the structure of the company 
has changed slightly, but we had BDM’s which were basically sales guys and they 
would act as the voice of the customer which was actually completely backwards. They 
would go out and then that’s what they would bring back to marketing, they’d say that 
the customer has asked for this or that and want something to perform at this level etc 
and they need it by May next year. Then based on the value of the project, it’d be fit 
into the work stream from there and that’s how it worked, they’d purely go from the 
specification and no one would question it, or they might but they’d get on with things 
anyways. But what they found is that things would be completely wrong in a number of 
cases, things would be too high a specification or over budget because from a sales 
point of view, they want to design something for everyone. They’ll visit customers 
independently and agree to everything that they want without really asking design-led 
questions. They’d just ask yes or no questions. Whereas what I’m doing is trying to ask 
better questions and I’m not trying to design for everyone because that doesn’t makes 
sense. So now, marketing will find something and come to me saying that we’ve got a 
big customer on board now, this is what they do and this is what they’ve asked for, but 
can we do something else. That’s the kind of thing that will open doors for future 
projects and make more money in the long run for the company. So now, it starts from 
marketing going to the customer but when it comes to what they want from a product 
it’d be me who leads them conversations.  
JG: You’ve mentioned a few things already, but are there any barriers that you 
haven’t talked about in relation to the work that you’ve been doing? They can be 
things that you’ve faced in the past and have managed to overcome or they can 
be things that you are still faced with now.  
I: Yeah I think I’ve covered the main ones. I mean, it might not be much but there’s 
things like software issues. The company let you do any training that you want but 
because of our IT structure it took me a while to get rendering software and things like 
that. I don’t think I’m having barriers as much anymore as the structure of the company 
has changed a bit but that was something that I hated. Because I’d do renders and 
they’d look like they’d been done in 1999 or something like that. Actually, not any more, 
but getting out in front of customers was a big barrier. When they had BDM, sales guys, 
in probably the first year of me working here I couldn’t actually go and visit a customer 
without them being present. I don’t know why but I couldn’t just turn around to Coca-
Cola and say I’ve got an idea for a project, they’d turn around and say that they had to 
talk to them first so it was a really slow process to get in front of them. Partly I think it 
was because I was new to the company and they thought that their relationship with 
clients might be jeopardised in some form so that was a really big barrier, getting to 
people that we wanted. 
JG: Did that change when the marketing manager came in? 
I: No the marketing manager was already in then but his role was different. What 
happened was that the BDMs had their manager and they were customer focused but 
shortly after that they were made redundant. Its not nice but that team left and then it 
allowed marketing to focus on the customer research and lead that. Which was a lot 
better as there was a much better rapport with marketing as they didn’t have their own 
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accounts or anything like that. They also worked with me already so they knew and 
trusted industrial design by that point. So if I said that I wanted to visit a customer and 
I’ve got an idea for something they’d be a lot more open to it, they’d encourage it. So 
that barrier isn’t present any more. There’s little barriers that kind of effect everyone 
such as budgets, money is always going to be a barrier. Two recent ones I can think of, 
there’s been a travel ban internationally since October to the end of the year in order to 
save money. So with marketing being customer focused it stops you from going to see 
some of the customers that you’d want to visit abroad. There's also a case in which I 
managed to get a 3D printer which I had to fight for for a while so we now have in 
house 3D printing capabilities. Its only a 3 grand piece of kit but I had to really strongly 
build up a case for the company to spend that and I think the case was good enough in 
order for us to get it in but that could have been a barrier if they didn’t allow us to get it 
in because it was a poor month performance wise for example.  
JG: Who do you need to make a case for with things like that? 
I: The engineering manager. So R&D have their own manager, product development 
which is another aspect of engineering have a manager and then industrial design is 
another aspect. Then they’ll all report to the top engineering manager and that’s how 
the structure works.  
JG: Do you work with any other functions outside of the people that we’ve 
mentioned so far.  
I: No, marketing, R&D and engineering are the main ones.  
JG: Are there any main knowledge gaps that you feel are still present? Either for 
yourself or other people in terms of implementing design-led innovation? 
I: Its hard to say, I mean I think the biggest knowledge gap was me. Thinking about 
design-led innovation. We were doing aspects of that when I was at uni but I wasn’t 
doing a lot of the theoretical side of things, it wasn’t until I started my masters that I 
started to build my knowledge and learn what other people are doing. Looking at 
people like IDEO really helped as I didn’t understand what they were necessary doing 
at undergraduate level, whereas my understanding is a lot better now. I think what 
would be good potentially is user experience design. That would work well. I think 
there’d be difficulties in building it up but it’d be really effective. I was asked to do some 
of that but I don’t feel like my strengths lie there even though I’m user focused. I think 
someone who is more focused in that area would work really well as they could look at 
things like packaging design. We aren’t really known for the best services or on time 
delivery and things like that so that would really help. 
JG: Does design play any role in setting organisational objectives? 
I: I wouldn’t say so. I’ve had a little bit of advice from my own initiatives so suggesting 
who I’d rather report to and things like that. But I wouldn’t say there’s much above me 
that design would have an impact on. 
JG: The design processes that you’re using, I know you’re looking at toolkits and 
things at the moment, does this mean that you are still trying to work out exactly 
what design can be for Organisation A? 
I: I think I’ve still got a lot to learn, I’m developing my own toolkits anyways. They 
already have their own processes in place which is called winnovation and that is a 
project from start to finish. Within that they map the processes of marketing and 
engineering but I initially saw that as risk management as its about funnelling ideas 
through. Over time I’ve created my own map that associates with this plan so I’ve put 
my own activities in and mapped out the people that are responsible for certain things. 
Most of the time its me but I’ll map out who I’d need support from. So for example if I’m 
visiting a customer then I’d need support from marketing or maybe they’d lead it. I’ve 
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also mapped out the current engineering activities and put where industrial design 
should be supporting them on their activities. So that’s the effect that I’ve had and its 
taken quite a while to develop that.  
JG: Ok so lastly, you’ve mentioned trust in terms of increasing your influence. 
Could you comment on how that developed over the KTP? 
I: It was a natural progression really, I don’t think there was a cut off point. I’ve tried to 
involve as many people as I can in the process and show them what I’ve been doing 
rather than just getting on with it. So every now and then I’ll do a presentation to the 
team and show them what I’ve been working on giving them an update. Also we did like 
a change loop exercise which was ran by our engineering manager which was about 
creating the industrial design role so how are we going to get people to believe in in. So 
that involved presentations to the marketing and engineering teams with a Q&A 
session at the end of it so that people could ask about industrial design and I think that 
helped a lot. 
JG: Do you think that people’s awareness of design in terms of creating 
business value changed parallel to that? 
I: Yes and no. I think that a lot of people from engineering have the same struggle as 
me where its hard to get an idea out there or make a difference when you’re facing so 
many barriers. So until the day comes where I’ve pushed something completely game 
changing through winnovation without being turned down along the way by the powers 
that be. Until that day comes I don’t think people will believe in it completely. I think 
people like marketing are fully aware because we’re buying in new customers using 
industrial design but because the engineering team aren’t necessarily customer 
focused they aren’t maybe seeing the value but I think they are seeing the positive 
rapport in the office and enjoy being innovative seeing ideas in sketched concepts. Its 
also maybe worth mentioning that I’ve been placed in various parts of the company too 
so marketing and engineering and I think that’s helped loads in terms of building trust 
particularly with engineers because they were the first people that I were talking to 
within the organisation.  
JG: Slight side question on that but do you ever face any supply chain issues? 
I: Yeah I have although they’ve been quite minor. Because I work in concept 
development my main point of contact is engineers and I know they have issues with 
supply chain. So I think if I get to the point that I’m working to the end of a project in the 
future it could be difficult. However, production have been really helpful in helping me 
understand manufacturing processes.  
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Organisation B: Penny 
JG: To get started then, what is your job title within Organisation B and how long 
have you held that role?  
P: My official title in Organisation B is packaging designer and I started last November 
so its been a year almost. 
JG: Ok, as part of that role, what are your key responsibilities within the 
organisation? 
P: I would say that mine is more of a support role because I can use several different 
softwares so when there is something to do, usually I find the right tool to do that. 
Moreover, I think my role is packaging designer but I think its more from a strategic 
perspective because I’m working quite a lot on experience mapping and circular 
economy as well. But at the moment I’m working on experience maps and how we can 
connect design with all the departments within Organisation B. Using design as a 
connector basically. At the moment I’m developing quite many new tools that we are 
trying to validate within some projects, so basically its about connecting the dots, 
seeing when we can apply a particular tool using experience maps or customer journey 
as well as design language, brand books all integrated together. Its not easy though 
because its very new stuff and some people don’t quite get the value unless you 
provide or unless you do it yourself and they see the results and think oh wow this is 
amazing and want to be part of that.  
JG: I’ll probably come back to this later, but when you say that some people 
don’t get the value, are you working with different disciplines within 
Organisation B? 
P: Not directly, because I’m not a project leader. So I work in a support role. What I do 
is connect with another person inside my team who is a project leader and he usually 
passes me data about other departments. Then I try to connect what they are able to 
do and how to use that data in the most efficient way.  
JG: Thinking back to when you started at Organisation B, did you receive any 
specific design focused training? 
P: Not really, the only training I did was about CAD but to be honest I haven’t used it 
that much. No particular training on design thinking. I mean there are some topics, 
quite hot topics at the moment but there’s no training. I’d just say its a community.  
JG: So its just a case of picking things up along the way? 
P: Right, so there’s some stuff to read or stuff to see as an example, its more like a 
community than proper training. But things are evolving nowadays, I think that in the 
next future we will have something more closer to proper training.  
JG: I take it you received more general training, not design focused but generally 
integrating you into the organisation 
P: Yeah, there are plenty of trainings. Most of them are not available to me because I’m 
a contractor, its not a permanent role. For instance some trainings regarding design 
leadership are not available to me, where some other trainings are available and I can 
do them. Like trainings on circular economy or even external trainings that are 
available online. So usually someone picks up a link from the web and says this could 
be interesting, why not give it a try.  
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JG: So thinking more broadly about design within Organisation B, can you 
describe the role that design plays within your processes and maybe if it does 
more than one specific role can you talk about how they maybe connect? 
P: I think design within Organisation B is more about balancing what the brand team 
wants to achieve and the business as well. So its not the proper design world that one 
could expect because its more about trying to find the correct match between these two 
categories. So I would say value for consumer, business value and brand. This is the 
connection where I think design plays a role within Organisation B.  
JG: Are they the two main teams that you work with as a discipline?  
P: We work a lot with brand teams but as I said I don’t work directly with them. What I 
do sometimes is participate in a workshop and help with organising the workshop so 
doing some mock ups and things like that. And in the workshop usually there are 
people from all departments so people from CTI, CMI and all the departments. So 
yeah, I work with other teams but not directly, because I’m not a project leader. I can 
tag along sometimes if I need some information directly but its not vital I would say.  
JG: So thinking broadly about Organisation B’s innovation processes, how much 
is design involved? Does it play a large part or is it more of a supportive 
function. 
P: It depends on the kind of innovation to me, because sometimes it does, like the 
workshop we had in Italy about circular economy. I think that was a great opportunity 
for design and business to find a new landscape, but sometimes people don’t get the 
value. So for me the role of design in innovation is to let these people understand that 
there is a value and even if the path is really challenging, the role of design is to let 
these people understand what is behind the risk of taking such approach. So that’s 
regarding circular economy. Sometimes what people say is just people don’t have the 
right mindset to pick what you’re saying. So there’s a big constraint surrounding 
business and the, you know, business as usual kind of thing. We do this and we’ve 
done this for a lot of time and don’t see why we have to change now, it could be a risk, 
it could be this or that. So the role of design is to let these people understand that but 
its not easy at all because you have a lot of constraints.  
JG: One of my later questions is going to dig into that a little bit more actually so 
I’ll come back to constraints later. More broadly again, how supportive is the 
organisation of design within your innovation processes? 
P: I think the support its really good, we receive a lot of stimuli from the organisation 
directly so I think that’s not a problem. The problem is connecting what we are trying to 
achieve as innovation and put it in place. I think the Italy workshop is a bright example 
of that. We aimed to do a lot of things and now they are struggling to find the wave 2 of 
the project. So I think when you receive a lot of stimuli, the problem is how we can 
translate that stimuli into something that is actionable. Because another problem is the 
short term, because every time we have to put in place an innovation that has to be 
good for consumer, brand and for business in a very short time and the problem is we 
don’t see that as opportunity or as an investment. We see that as a challenge or as 
something risky. I think that’s a huge problem because as I said we have the right 
mindset but somehow we’ve missed something in between we want to do that and how 
are we going to do it.  
JG: You’ve mentioned risk there, what’s the overall viewpoint towards risk. As a 
design team are you encouraged to take risks in your work or is it more 
restrained from that? 
P: As part of the design team, part of our role is to analyse how the world is changing 
or is going to change in the next years. So if we take that as an example of how the 
new products could be in the future, if we say for instance that materials and water 
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scarcity will be constant for the next twenty years, we already have a clear panorama 
of possible products or new services or approaches that we could put in place. The 
problem is that the changing is time demanding, its money demanding and we always 
find someone that would say no its not possible now because there’s no budget or its 
not possible because we have to many projects in place. In particular for circular 
economy, its a huge pity because we have a great opportunity, not just for this project, 
but for everywhere, every brand really. We have a lot of brands and use a lot of bottles 
so we don’t have the right attitude, the right mindset. We don’t have the pioneering 
mindset that is necessary to have that kind of shift.  
JG: Do you think that mindset is one of the bigger barriers that you face as a 
designer operating within a design team within that sort of environment? 
P: Yes, because… I see the point that business people… I see their point that they 
have a mindset really different from ours so they understand things that we don’t. So I 
see their point, so they could say we don’t have budget and I’d agree with that. I can’t 
say anything because I don’t know about that, the entity of our budget, its not really 
what I can know at the moment. But if you think about the word design its just about 
putting into place something that is valuable and possible but if you don’t give the 
opportunity to design to express that value, to unlock that value. If you say no because 
we don’t have budget or don’t have that, with an infinite amount of money everything 
gets easy right? But the role of design is to connect the elements that we have and to 
find the best possible outcome. So that is one of the things that is not understood, that 
design could unlock that with very little resources. But if they don’t say to us, yeah start 
doing it, then we can’t really do it. We can just sit and try to convince other people. 
Things are changing but very very slowly. 
JG: Do you have any strategies that are emerging as a positive way of bringing 
about that change? Is there anything that you’ve done that’s worked really well? 
P: About circular economy you mean? 
JG: Just generally 
P: Innovation? 
JG: Yeah 
P: There is a strategy in place about innovation which is part of the 2020 strategy, but 
its more about design for experience. How we can unlock the best experience using 
the data that we have, so that’s fascinating but as I said we don't lack any stimulus, we 
have a lot of stimuli so its not that [that’s the problem]. I think its more of a broader 
problem that as a multinational, as a big company, we are struggling with agility. So we 
are worldwide, present in many countries, we have our supply chain we have our 
business as usual kind of way to do things, so what is missing is the agility, how we can 
shift in the kind of more profitable way the innovation. Everything takes place very 
slowly, I don’t know why to be honest. I think its because there are a lot of people from 
a lot of different categories with a lot of completely different mindsets having a clear 
understanding of the word innovation, just what innovation is, is already extremely 
challenging. So possibly we should have like, kind of bright example to follow. And we 
have got some, but somehow… I don’t know how but we are almost ready to say yeah 
that’s a wonderful job but when its time to put your hands on something new its 
extremely challenging to let people understand the value behind that.  
JG: You mentioned that you have some bright examples to follow internally 
there, can you maybe talk about one of those in more detail? 
P: Yeah, for instance last week I participated in a workshop regarding 3D printing 
creativity session. So it was about how we can 3D print chemicals to develop new 
products and it was really, I think its a great innovation but what I regret about that is 
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that I participated in the workshop and it was all about chemistry. Like how we can put 
that onto for instance a kind of surface that could have been like a glove or something 
and how we can deliver that. No one once talked about consumer journey or value for 
consumer experience. To me that’s an opportunity that’s lacking because we have a 
new technology that allows us to print something so we can customise our products a 
little bit more. We can even do something more specific, we could do something that is 
basically new so what I would have done in that workshop would have been to analyse 
the consumer journey, the design for experience, the value for consumer and maybe 
taking look also at circular economy because the product could be the packaging or the 
packaging could be the product and you could be printing your own stuff but no one 
cared about that. I stayed quite silent because I don’t really get chemistry at all… 
JG: Was that a workshop that was organised by scientists? 
P: It was organised by a guy from discovery. Now after the workshop, it wasn’t really a 
workshop to be honest, it was more of a discussion or round table. There were no post 
its or sticky notes, nothing. Just a presentation and then a round table discussion. But it 
was all about chemistry and how we can solve chemistry problems like how we can 
attach things to a particular surface and how we can do this and that but the beauty of 
3D printing is that we can bring together different kinds of chemicals, you can have 
different releasing times and all these kind of things. So there is a value but I think we 
have to connect that value to the customer one and to the business one to have a sort 
of comprehensive map of every possible outcome but that didn’t happen. After the 
workshop I tried to speak to this guy and when I mentioned circular economy and 
design for experience he was like a little bit out of the blue, like asking why you are 
saying that when we have already found a solution. So I don’t know why but when I 
have a problem and I have 10 days to solve it I normally spend 9 days thinking about it. 
The workshop was like ok we have 10 days, in the first day we find a solution and then 
the other 9 days we develop it. And to me that’s wrong because if you are basing that 
design on a wrong assumption then you have wasted 9 days of work. You know what I 
mean? But its not easy because when you try to talk to these people they don't really 
get it unless you provide an example but even in that case they are like you know we 
want to have speed to market and have to do things in the quickest way possible and 
then you say ok.  
JG: What was the breakdown of people in the workshop then, were you one of 
the only designers there? 
P: Yes, I was the only one designer there related to design for experience and circular 
economy. I was the only one.  
JG: And was it a mixture of scientists and marketing for the rest of the people? 
P: Yeah, scientists, lab guys, yeah pretty much 
JG: Since you started at Organisation B, do you think that design’s influence has 
changed at all? Have you seen any development there or is it quite similar? 
P: No, I have seen some changes but its something that is taking place little by little. A 
little because I am working to bring a little bit of innovation in design for experience for 
instance. So for one project, me and my colleague, we have done pretty cool work for 
design for experience that has been taken as an example to how to deliver a total 
brand experience to the consumer. So I think things are changing little by little providing 
the right stimulus. I’m saying that because I’m working on that when I have a little bit of 
spare time, trying to innovate the way that we design for experience. So trying to 
validate the tools that I’m using and trying to use them in projects. So its a sort of 
strategy kind of role, which is kind of a new role and I’m trying to affirm it. So lets see 
how that goes but I think that the mind is ready for this, we just have to find the right 
project to put these tools in place and see where we go. 
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JG: My next question is about as a design function, what disciplines do you work 
closest to and how? 
P: Hmm the closest one. When you say discipline, you mean inside Organisation B or 
in general? 
JG: Inside Organisation B, so departments that you work closely with 
P: So as I said, I am not a project leader so I work more within my team so I receive 
inputs from my project leader and he talks more with CMI, CTI, brand teams. So he has 
more connections than me I would say. What I do is try to translate those into 
something that we may use as part of our projects.          
JG: Ok so say if one of those teams gives you some work through your project 
leader, would you then have discussions with that team or would you be more 
isolated? 
P: Both, it depends on the situation. When we rush I’m a little bit isolated but I receive 
feedback from my project leader. Some other times I am involved in the discussions 
and I can just say what I think directly to the other teams.  
JG: Can you maybe talk about an example of when you’ve done that and had that 
level of discussion and things have gone really well? 
P: Ok yeah so we have done a project where I had done a piece of work, an 
experience map, for a project inside of Organisation B and I added some layers in that 
experience map which were unknown until I put them in place. Everyone was really 
enthusiastic about that and what I did from that point was to try and develop it to the 
next level. But to do that I had to take some input from CTI and CMI so what I did was 
try to convince my project leader that we had to connect our role to the others because 
if we use an experience map which is fed not just by a designer’s assumptions but also 
with data from CMI and CTI then that would be extremely more powerful than a normal 
experience map done by a designer based on his or her assumptions only. So that 
could be a connector, create a really strong connection between us and the other 
teams inside Organisation B. So I did it and somehow we managed to have a 
discussion with CTI and they took, we wanted them to take responsibility for some 
parts of the experience map, because what they did was, since this experience map 
was done for a project they wanted to be credited. Even if I did all of the work they 
wanted to be involved with that they wanted that credit pretty much. So after that I 
wanted to point out that they have to take responsibility for parts of the map, otherwise 
its not collaboration its just you saying stuff and I’m doing that. So we had a discussion 
with them and they agreed on that and they really liked how we evolved the role. 
Because somehow with CTI its always that they think we do some sort of magic kind of 
things and they say we don’t like you because we don’t understand what you’re doing 
but its correct, we just don’t know how you do it. That’s design magic I’d say but you 
can’t do that, so what we try to do is involve them and use what information they have 
into our experience and its still in development but I think we’ve done the right thing 
here trying to involve them. And we had a discussion and they were really pleased to 
help, really pleased to understand how an experience map works and how they can 
feed data, so now we have a roadmap or strategy in place how they can help us 
developing a new level of experience map. So that discussion was really helpful. But as 
I said, we had to bring a bright example, a very strong one otherwise they wouldn’t 
understand it. You know what I mean? 
JG: Yeah, just for clarification what does CTI and CMI stand for? 
P: CTI is customer technical insight and CMI is customer marketing insight  
JG: and is the collaboration that you’ve mentioned common amongst other 
disciplines that you’ve mentioned within Organisation B?  
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P: Its common but not in experience mapping, not regarding design for experience. But 
there is of course a collaboration because they provide important data that we want to 
use in order to have the right persona.  
JG: Right but I guess its not as collaborative as it could be? 
P: No, in my opinion our example is better because I think experience mapping is a 
very under rated tool. I think its brilliant. Its so powerful because we can shape it as we 
want. We can continue adding layers on the basis of what you are trying to achieve. Its 
this thing that people don’t understand. Its a wide world, like they say about design, it 
takes so many colours and its quite under rated. So this collaboration between design 
and CMI or design and CTI is going to be extremely powerful, that’s what I hope for. 
JG: So that project’s ongoing, do you have a sense of how they have perceived 
the output? From what you’ve said so far it seems quite positive. Have they 
specifically said anything about that? 
P: No not yet, because we are still waiting for the kick off of the project because what 
we did was the other project we didn’t involve them too much. The previous project was 
more like an example to bring to them. Now we are waiting to put this strategy in place 
for the next project but we are still waiting for the official kick off.  
JG: Ok, in terms of the capabilities of Organisation B from a design standpoint, 
do you think there are any capabilities that you feel capable of describing? 
P: What do you mean by capabilities? 
JG: Capabilities being generally the set of skills that the organisation has in 
leveraging design 
P: No they don’t have any strong capabilities at the moment. Experience mapping is 
something that has already been used here for several years but we are innovating it at 
the moment in a way that no one did before. 
  
JG: My next two questions are related to that then, are there any knowledge or 
process gaps that you think are needed fill before Organisation B gets to that 
point? 
P: From my side or Organisation B’s side? 
JG: Maybe both 
P: Well from my side it would be better to have a more clear understanding of the 
whole business and how it works. Because even nowadays I’m here within 
Organisation B and some parts of the business are still a mystery to me. From 
Organisation B’s perspective, I think that one huge gap is that people don’t understand 
user experience map at all. If you give them a very polished experience map, very 
graphical, very visual and point you out that these are the areas of interest we could 
focus to find the right solutions for this particular problem or a new way of using things 
because we think that there is a potential, then they don’t get it. You have to set a set of 
conclusions and say this has to be done this way, this has to respond to this needs and 
so on and so on. So if later you give a sort of design brief in excel kind of format then 
they will understand that. That’s a gap, they don’t get the visual things they want to 
read what you are saying. 
JG: That’s very interesting, do you think that they understand the processes 
involved in you work? 
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P: No, they don't understand the process for the simple fact that, for example CTI 
wanted to be involved in the process because as soon as you draw the trend on an 
experience map, you go a bit higher and they say how have you done that, what kind of 
data have you put on there to have that trend actually and not another one. They don’t 
really trust, I think its the fact that they don’t really trust your design assumptions. 
That’s why I wanted to connect with them, so they now have the responsibility for the 
design experience trends. So they provide data with how the consumer reacts to 
particular technical kind of things and we as a design team deal with the other part and 
write more personal user experience.  
JG: So with that project being ongoing, did the CTI team feel more empowered 
by taking part? 
P: Yeah they feel very empowered by that, they feel happy to participate and I think that 
at one point they would like to take it on. This is my thinking, because no one wants to 
participate in the first place but when a project is promising, its bright and they say this 
is really bad-ass and after a while everyone wants to jump in it. But to me its ok, its a 
pleasure because it means that the work I’m doing is valuable.  
JG: Do you see that as validation for your own methods, kind of building up your 
credibility? 
P: Yes, the problem is then that some of these tools that I’m developing are so 
innovative or cutting edge that even my team struggles a bit to use them because, and 
that’s a shame because I think that those tools are valuable. But because I’m not a 
project leader I can’t really say I want to use this, lets give it a try. So what I try to do is 
validate in a different manner. I try to take existing brands and see if the thing that I’m 
doing actually match with that particular brand. So if I can prove that, what I’ve done so 
far then its working. But sometimes, because there are too many people involved in a 
project, I can’t really jump on it and say I want to do this. Because maybe the project is 
in a different phase or maybe people don’t know you, they think that the thing you are 
doing is not valuable enough. Even when you know that they thing you are bringing is 
bringing something more on the project.   
JG: Ok excellent, so we’re onto the last batch of questions now. These ones are 
looking more at the workshop that we did in Italy. So to start this section, in your 
own words can you describe the purpose of that workshop? 
P: To me, the purpose was to see if the project would have been suitable for a circular 
economy approach and how Organisation B as a sustainable company would tackle 
that and how circular economy opportunity for the project could have been treated in 
the most profitable way. That was the aim of the workshop in Italy for me, especially in 
wave two. We had quite a lot of time to think about how we could set in place a service 
or a product in line with circular economy and in line with value for consumers. That to 
me was the aim. 
JG: Alongside that, as a brief were there any particular rules that you were given 
either explicitly or implicitly? Were you told that you couldn’t do any certain 
things? 
P: Well, honestly, no. Because what the Italy team told to my team was that you have a 
blank sheet of paper about circular economy. You can do whatever you want as long as 
its circular. This was one of the first things that they said to us. Me and my manager 
watched, we were a little bit like, are you sure about that because circular economy is 
not an easy topic. If you leave us with that wide open mindset then its going to be 
something that’s maybe not in line with the business or not what you want to achieve. 
So my feeling is that even the team in Italy didn’t quite know what circular economy 
was and how we can trigger that. Because if they had previous ideas of circular 
economy they wouldn’t have said that you can do whatever you want, because circular 
economy is really challenging. Its not something that you can put in place in two years 
!187
or something. I don’t know but I had the feeling that some people didn’t really realise 
the scope of the thing. I didn’t have any particular rules to follow but I was conscious 
when I was presenting my video that people didn’t get it at all. That’s why I was so 
scared about having the circular economy topic wide open, I was quite freely in that 
topic because we could put in place a service for instance instead of a product but how 
could you tell that to people in Italy that we are going to put in place a service instead 
of a product. That’s crazy for them. They don’t get it, even if you try to explain it. And 
that’s a little bit frustrating because there is an opportunity there but to me its not yet 
discovered. That’s my opinion.  
JG: I take it that the work is still carrying on since the workshop? Has there been 
any further involvement from you? 
P: Haha no, but not just me even my team. We are still waiting for like sort of a road 
map to follow. But we are doing that on purpose. The Italy team is leading the project 
right, so we want them to kind of highlight the next steps to take. We don’t want to say 
that the output of the workshop was this and we want to do this and this. No, they are 
leading the project and the workshop so my manager is right when she says that they 
have to tell us what they want to do in the next steps. And we as a design team will do 
our best to achieve that. And that’s why we are waiting so long, because in my opinion 
they don’t know what to do now.     
JG: Is there anything that they have taken forward? 
P: No not yet, probably we will catch up in the next weeks but as I said my opinion is 
that there were possibilities and the assumption that the aim was really high and we 
just didn’t get it. We just stand for another option that it may be usable but its not as 
high in the value as the first thing that we wanted to do which was circular economy at 
its finest.  
JG: From an internal point of view, do you know how that project came about? 
P: That was a spin off of project Grasshopper which was basically a project related to 
reducing some of the pack to achieve a certain percentage of plastic away from every 
single pack, now I don’t really remember but it was about reduction in order to increase 
the size of profits. So it was a spin off and maybe someone at some point at one point 
said you know we can trigger circular economy and maximise even more the profit. So 
that to me is it, and as I said its completely fine if they’ve changed their minds and don't 
want to focus on circular economy as a suitable thing to do now. That’s ok. I’m a little 
bit disappointed because the first aim was really high in value and we just, we are 
satisfied now with something that is not really satisfying for us. Its completely 
understandable because business works like that, you have to be able to take the right 
decision at that specific point. But to me circular economy is a really huge opportunity 
to Organisation B, but not just for this project, I’m talking widely in saying its a huge 
opportunity for Organisation B since we have a lot of brands and if we set in place a 
circular economy approach or production line, not for everything but maybe starting 
with what we can, so certain projects only then we can turn every single brand into 
circular in the next years. I don’t know how many but we could do that and become a 
bright example, which is in line with circular economy, which is one of the hottest topics 
nowadays about sustainability. So that could be a real opportunity for us to affirm our 
principles and even be a great opportunity for publicity. People would talk about us, 
because its a multinational, that word sometimes comes with meanings like pollution 
and plastic and that kind of stuff. Yeah its true but we could be aligned with circular 
economy doing something that nobody did before. But that’s the design dream. 
JG: How would you describe your role within the workshop? 
P: My role to me was a provocative role, that’s why I had that video in which I showed 
examples that didn’t take in consideration the product at all. I didn’t touch the bottle at 
all in the video, the bottle remained the same if you watched it, completely the same. 
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That’s why it was provocative, because I wanted to show to the audience that other 
ways are possible, not just changing the product. We can do something even more 
provocative, not just pack, we know we are a pack company ok but we can do 
something more. Its not just that. So I wanted to provoke the conversation in that way 
but I was quite surprised that nobody said a thing, that was a clear sign to me that the 
mindset was not the right one for a circular economy approach. Maybe I’m a little too 
strict in this but that’s the sensation I had. Because when I talk about circular economy 
in my team its completely different. We are innovators, pioneers, whatever you want 
but at least we understand the value of that. We’re quite ready to try and find 
something that is valuable for the business where other people from other departments 
that work just with numbers, they don’t get it, they don’t see the point of it. Because 
they don’t realise that the world is changing and its changing so fast. So if we put in 
place now a small strategy, we don’t have to change in one week all of the supply chain 
and all of our production line, even in a month. Even having a small kind of strategy set 
for circular economy and develop it step by step, baby steps, you are ready for 
tomorrow. Because the worst scenario would be that someone would develop a circular 
economy approach and we buy it, because that’s what Organisation B does a lot of 
times. We just buy other companies. But its silly because you can put it in place. The 
actual worst scenario would be that a competitor puts it in place before us, that would 
be a great risk because you can’t buy that and as I said the world is changing, 
resources and materials are lacking so the more we prepare for that in advance, the 
better it is. and we are not prepared for that, we are just talking about it and that’s the 
problem.  
JG: My next question, and I could be wrong here, but on the day of the 
workshop, it didn’t seem like there were a lot of designers there compared to 
people from different backgrounds. 
P: Yeah, there weren’t so many designers there, that is true 
JG: Was there a reason for that? 
P: I don’t know to be honest, I don’t know yet. To me the thing is that there were, to me 
the problem was the mindset. If I had to find a problem for that workshop it was the 
mindset of certain people that don’t see the value in that. They do it just for the sake of 
doing it, with the same principles that they’d use within a standard project. When trying 
to develop a circular economy you cannot do the things that you do with every other 
project, so reducing plastic and things its not about that. You have to tackle the project 
from another perspective, its not just that to me. Because there were too many people 
involved in too specific departments with not the right mindset. But maybe I’m too strict 
in this, I repeat. To me the right mindset was missing there. I understand the business 
problem but then why have a workshop in circular economy then, lets just continue the 
business as usual approach, its like having a stone to throw but you don’t throw it. The 
role of the designer to me is to indicate the door, but the business has to go to it, 
there’s a saying you can bring an ill horse to the river but you can’t force it to drink. Its 
exactly the same here, we can have a lot of discussions about circular economy but if 
we can’t put it in place then the right persons don’t take the necessary steps to do it. 
And why there are so few designers there I have no clue, but maybe some more 
designers would have helped. But to me that wasn’t the problem as I said, because 
design is not a leadership kind of role inside Organisation B. So its not on our radar.  
JG: What is the role of design within Organisation B then? 
P: I think its more supportive, connecting dots and seeing the best match. But when we 
talk about circular economy its completely new, so design should drive there. It should 
be the first actor in that game. Because its totally new kind of zone so we can’t do the 
same thing that we did for a lot of time in different projects, we have to set in place 
something new. So to me design has to, in any circular economy approach project, has 
to lead.  
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JG: In terms of Organisation B’s innovation project then, where does that project 
fit? 
P: It would fit in circular economy approach of course but I don’t think that there is a 
folder for circular economy at the moment within Organisation B. Maybe there is, but 
another things is that there are two people in charge of circular economy within 
Organisation B and I wonder why they are not present within that workshop. Anyways, 
sorry what was the question, oh this project, I think that this project is under the 
sustainability level because having a chat with the Italy team they mention the words 
sustainable, sustainability, fully circular, a bright example to follow so its something 
completely new but I can’t really reply to this question outside of that sorry.  
JG: I sense that this might revolve around circularity again but did you have any 
personal motivation going into the project? 
P: Yeah, my motivation was that I really like circular economy and since its so 
innovative I really wanted to be part of a project on circular economy. I have read a lot 
about it and I can say that in my team I’m the person in charge of circular economy, if 
there’s something then people come to me and ask because I’ve read so much. I was 
expecting to be honest something more than a simple pack reduction or something like 
that. Me and my team developed, we had a small workshop together, maybe 3 or 4 
hours and we came up with 3 possible scenarios that were mentioned within the video. 
Now those scenarios were particularly provocative and we didn't want to go down that 
particular route, but we wanted just to point out that there are some possible ways that 
design could tackle instead of having just the same pack reductions that we do all the 
time to minimise the cost and maximise the profits. So I was expecting something 
more, I don’t know… groundbreaking. Something more provocative, something that 
everyone would talk about it because its something new. Because Organisation B is an 
innovative company in certain aspects so I don’t know why circular economy is 
something that we don’t really get. So yeah I was expecting something more. And it 
wasn’t about your work guys, you were amazing facilitating the whole thing so it wasn’t 
your fault at all. To me there were no right mindsets in it. I liked the presentations, really 
liked them and at one point I thought yeah today we are going to do something 
extremely valuable, especially when the presenter showed us megatrends and how the 
world is changing. So that’s a clear sign of how the world is changing and that’s why we 
need circular economy. Because if we do it nowadays it could be not that profitable but 
it could be profitable within ten years, fifteen years, five years you never know it. So the 
more we define the strategy now the more we will be advantaged in the next future. 
That’s why I was expecting more, but as I said the project has got just four years so its 
not much time to put in place a circular economy approach, so maybe that’s why 
people from there thought four years are a very short time and we can’t afford to do 
any more that this. So that’s comprehensible but I don’t know, maybe some more 
energy would be useful.  
JG: Who is it that sets the deadlines for projects like that?  
P: Ok so wave one was about light-weighting, and wave two was about how we can 
trigger circular economy in this particular project. So wave two was 2020, so four years. 
Its a very short time, so that’s why to me the Italy team didn’t understand circular 
economy at all because four years its a very short time.  
JG: Did they set that deadline or was that set for them? 
P: I don’t know that 
JG: Ok, outside of yourselves and the Italy team, were there any other 
stakeholders within Organisation B that would have an interest in the project? 
P: I don’t think so but I’m not sure about it. To me no, but take it with a pinch of salt.  
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JG: Going into the project, do you think that the anticipated value from the Italy 
team was specifically around the pack reduction?  
P: So the aim of the project was to maximise the profit by 50%, that was the aim of it. 
And to me that was already a bad assumption because if you want to put in place a 
circular economy approach and you really want to do it, that has to be the first driver. 
That together with pack reduction, you can’t do both, you have to pick one and choose 
which one is more important than the other. I think the Italy team was expecting some 
road map or way to action the findings of the workshop in some way that they could 
continue and that’s why they are waiting so much time, because they don’t know what 
to do now. I’m not quite sure about that though because I’m not sure what’s going on in 
their minds at the moment. From my team’s perspective, as I said we were expecting a 
little bit more, especially because we built our expectation because the Italy team told 
us that they really wanted circular economy, you have your free hands move as you 
want, lets just do it. So we were really really excited about that so even if we were 
doubtful, and that’s why we realised that we were doubtful, because they probably 
under rated the word circular economy. 
  
JG: On the day when people were coming up with ideas, a few people dismissed 
some of the ideas on the basis that maybe it wouldn’t be appealing to the 
marketing people within Organisation B. Is that a fair comment based on your 
experiences? 
P: Oh yes, its a true statement. There were people there that were a little bit strict 
about new possible routes to take just because the bottle is like that and we can’t 
change the bottle, the liquid is like that and we can’t change the liquid, everything is as 
it is and we don’t want to change anything. So yeah there were some people like that, 
and to me that’s not the right mindset at all because we can maintain the logo, lets say 
our brand language even doing something else. We are not forced to stay in the same 
place just because we are winning today.  
JG: Is that something that you've seen in other projects as well, where marketing 
has been a barrier in some respects? 
P: Barriers are everywhere, but in circular economy there are too many barriers. In 
circular economy, I see the values of keeping the brand constant across all variations 
of the project. It perfectly makes sense, but my experience, not design but human 
being experience lets say, is that the strongest species are the ones that are most keen 
to change. Those that can evolve in the best way possible are those that can change 
and adapt to stick with the environment, those animals are the most powerful and we 
are not doing that, we just stick with the same plan.  
JG: So I have one final question, going forward, if you were to increase 
multidisciplinary collaboration across the board in Organisation B, what role do 
you think that design would play in that process? 
P: I like multidisciplinary approaches because I think that they are the most valuable to 
find the best possible solutions, because I come from a multidisciplinary company that I 
worked for and I think design in that space works more as a connector. So connecting 
the dots and seeing where the shortest circuit is and how we can trigger the value for 
what we are doing. But a multidisciplinary approach is valuable because it allows you 
to see problems from a variety of perspectives not just design, not just CMI or CTI or 
whatever. So me a multidisciplinary approach is really valuable, I think design could 
even take a role of facilitation. Something like it was on the day of the workshop. 
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Appendix B: Ethics forms 
Informed consent forms for organisations  
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Informed consent forms for individuals 
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Appendix C: Maturity framework examples 
Design Management Institute value index  
(Westcott et al., 2013). 
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Danish design ladder 
(Danish Design Centre, 2015). 
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Philips framework 
(Gardien and Gilsing, 2013).  
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Innovation capability maturity model 
(Essman and du Perez, 2009). 
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Appendix D: Timeline of Philips Design  
(Aftab, 2013) 
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Appendix E: Coding examples 
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Appendix F: Critical incidents tables 
Organisation A timeline: 
Organisation B timeline: 
Organisation C timeline: 
0 No design intervention
1-2 Visual branding project
3-4 KTP initiated
7-8 Application of technology to new markets project
13-14 Organisation restructure
15-16 New engineering manager hired
17-18 Idea lab completion
21-22 Mapping design’s role within the organisation’s innovation process
27-28 KTP ended/Designer hired in permanent post
35-36 Time of interviews
0 Organisation restructure
1-2 New design director hired
19-20 Second design director hired
19-26 Six month window in which design was given space to understand purpose
31-32 Italy project
36-36 Time of interviews
0 No design intervention
1-2 Control cabin project
2-4 End of control cabin project
5-6 Start of University collaboration
19-20 Time of interviews
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Appendix G: Barrier and enabler mapping 
Codes for barriers and enablers 
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Organisation A barriers and enablers 
!205
Organisation B barriers and enablers 
!206
Organisation C barriers and enablers 
!207
Cumulative timeline of barriers 
!208
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Cumulative timeline of enablers  
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Appendix H: Sample table from inquiry audit process  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